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Here’s Your BIG Opportunity in 
Industry—Now and After the War! 


Over 1200 pages! 118 
Lesson Chapters! 
Pour handy vol- 
umes, 5'2 = 8% 
inches, handsomely 
bound in durable 
cloth for 

long Wear. 


Learn Chemistry—in spare time at home— 
through this Amazing, New, Low Cost 
SELF-STUDY COURSE: 


CHEMISTRY 
ADE EASY! | 


By CORNELIA T. SNELL, Ph.D., 
Consulting Chemist 


and FOSTER D. SNELL, Ph.D., 
Consulting Chemical Engineer 


| oes, is a brand-new way to study chemistry, 


designed especially for the man who must 

learn by himself, without teacher or labora- 
tory. These entire 118 lesson chapters were prepared 
by authors possessing the most varied teaching and 
practical experience in plant and laboratory, in 
research and engineering. In each lesson they give 
you simple, straight from the shoulder instruction in 
plain English on a single chemical subject, with all 
necessary foimulas, specially prepared diagrams, 
and then questions, to fix in your mind the knowl- 
edge you have gained. You get everything you need 
to master practical, industrial chemistry by your- 
self—a complete course planned and organized so 
you can profit to the utmost from every minute of 
your spare time! And at the end of each volume 
you are given & complete final examination, with 
answers and a grading system, so that you can 
correct your own paper and check your progress. 





Just a Hint of the Course’s Fascinating Contents 


Chemistry—the Study 
of Matter 

Symbols, Formulas 

Acids and Alkalies 

Nitrogen Compounds 

Why Gold Has to Be 
Alloyed 

Radioactive Elements 

Colloids 

Sulphur Compounds 

Carbohydrates 

Sodium and Potass 
Salts 


tum 





Ammonium and Lithium 
Compounds 

Compounds of 
Aluminum, Chromium 
and Iron 

Arsenic, Antimony and 
Tin 

Copper, Cadmium and 

ismuth 

Lead, Silver, 
Mercury 

Petroleum Hydrocarbons 

Alcohols 


Gold and 


Phenols and Their 
Derivatives 

Aldehydes and Ketones 

Esters, Waxes and 
Ethers 

Organic Dyes 

Reduced Colors 

Natural Plant Products 

Alkaloids 

Natura! Gums, Resins 
and Balsams 

Synthetic Resins 








Simple experiments illustrate important 
industrial processes in chemistry. 











And Hundreds of other Subjects—All Explained in Simplest Terms by Practical Experts 





See Free Examination Coupon on Facing Page 
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TRAIN YOURSELF IN 
CHEMISTRY .«,. 


~~ 


Great new industries are arising from the war-time applica- 
tions of Chemistry—synthetic rubbers, aluminum and steel 
alloys, the many-purpose plastics, magic new drugs, amazing 
new fibers, fabrics, methods—all vital to war, and destined to 
create thousands of after-war jobs for chemically-trained 
men and women! And now, at last, here is an EASY, LOW- 
PRICED, SELF-INSTRUCTION COURSE which will enable 
you to get a complete grasp of Chemistry now—and make 
some of these splendid opportunities yours! 


No Previous Training in Science Needed! Four 
Inexpensive Books Teach You From A to Z! 
These books start from the most elementary facts and 
principles and build up your knowledge of modern, up-to- 
date chemistry on a sure foundation. The authors take no 
knowledge for granted on your part, and unfold to you a 
complete understanding of chemical science as it is used 
today in research and manufacturing. From the first page 
to the last the knowledge and training you get can be used 
as preparation for a job in any branch of the great and 

growing chemical industries. 


BOOK |. Covers the Theory of Inorganic Chemistry. BOOK Ill. Covers Organic Chemistry, You get a 
It begins by giving you a thorough grounding in the complete picture of the chemical substances and 
basic fundamentals. You start with the simplest compounds originating in living organisms. It covers 
substances——water, air, carbon dioxide—the simplest the entice juct nel atural a . 
processes—-combustion of fuels, the rusting of iron e entire production of petroleum, natural and syn- 
the transformation of oils into fats It explains how thetic rubbers, resins, dyes, drugs, foods, sugars, 
molecules are made of atoms, atoms of still smaller 
particles; shows how to use this knowledge. It pre- This volume 
sents fully the nature of chemical elements, explains study a clearly-understood grasp of organic chem- 
the reactions by which they are combined into prod- istry. 

ucts vital in war and peace ‘ 





starches, fats, waxes, alcohol, proteins and vitamins. 
makes it easy for you to acquire by self- 


BOOK IV. Tells You All About the Chemicals of 
Commerce. You get full, practical reference data on 
how metals are produced from their ores, the uses many thousands of chemical materials—all carefully 
of the pure metals and their alloys, their combina- chosen for their commercial importance. You get the 
tions with the non-metals. You will find not only most important facts on each—composition, proper- 
chapters on tin, lead, nickel, chromium, iron, steel, ties, uses, relative costs, etc. And to help you find, 
etc., but also on chioriné, sulphur, phosphorus, car . . 

bon, silicon, etc. This book covers the chemistry of instantly, all the facts and figures in this great book, 
alloys, pigments, insecticides, construction materials, there is a remarkable 51-page index. Here is your 
sulphuric and other acids, and all the host of inor- indispensable source book of facts about commercial 
ganic materials that are essential in industry chemicals 


Examine the Complete Course FREE! 


Send No Money—Just Mail the Coupon 


Prove the value of these books for yourself—in your 
own home—without spending a penny Make certain that 
you can learn chemistry by yourself See how skillfully 
these authors have simplified every topic for the man who 
must study without a teacher—see how readily you can 
use these questions and problems (with answers) to check 
your progress and to gain confidence. Send for these books 
on approval for 10 days’ free examination At the end of 
that time you are entirely free to return them to us for full 
credit unless you have proved to your utmost satisfaction 
that you can learn chemistry from their pages If you 
keep them you need pay only $1.95 within 10 days and 
$2.00 a month for three months thereafter. Mail the 
coupon at once, as this offer may have to be withdrawn at 
any time. 


D. VAN NOSTRAND COMPANY, INC. 
250 FOURTH AVENUE NEW YORK 3, N. Y. 
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BOOK II.Explains Inorganic Compounds. You learn 
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OUR NEW PRICE 


EGINNING with the February 

issue, your copy of POPULAR 
SCIENCE (if you buy it on the 
newsstand) will cost you 25 cents. 
This new price is made necessary 
by greatly increased costs of prini- 
ing and paper. At the same time, 
however, we are giving our read- 
ers greater value than ever before 
through the extensive use of color. 
Starting with the present issue, 
POPULAR SCIENCE will contain 
many pages of color photographs 
and paintings, in a high quality of 
reproduction that makes them 
just perfect for pin-ups and for 
framing. See this new feature on 
pages 73-96. 
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Say, my Dads 
enlisted, too , 


“He writes that he’s signed up with I.C.S. Says he’s 
going into training, too—that a trained man in indus- 
try is worth ten untrained, the same as in the service. 


“First of all, he says, he wants to be a better fighter on 
the war production front. But helping win the war isn’t 
all. He wants to help me win after the war, too. 


“When we come back, he says, we’re going to need 
seasoned leadership in industry and he aims to be one 
of those trained and ready. That’s my Dad, all over!” 


® You are beyond combat age? Qualifying as a trained man is 

the greatest contribution you can make to Victory and a Greater 

America. Mail the coupon for full information on I. C. S. 
Courses right now! Help your country while help- 
ing yourself and family. 


- 





SPECIAL 


INTERNATIONAL CORRESPONDENCE SCHOOLS mapa 


HELPING TO TRAIN AMERICANS FOR VICTORY oF ha 
ARMED FORCES 
BOX 7668-K, SCRANTON 9, PENNA, * 
Without cost or obligation, please send me booklet and full particulars about 


the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 
D Contracting and Building © Management of Inventions CD Sanitary Engineering 
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] Mec hanical Engineering 0) Shipfitting © Shop Practice 
Mine Foreman C Steam Electric (© Steam Engines 
Navigation [© Patternmaking Oo Steam Fitting 
Plastics 0 Plumbing ) Structural Drafting 
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Pulp and Paper Making ] Surveying and Mapping 
Radio, General () Telegraphy (© Telephony 
O Radio Operating OC Textile Designing 
Chemistry Coal Mining ) Industrial Metallurgy D Radio Servicing 0 Toolmaking (© Tool Design 
Civil Engineering ] Locomotive Engineer 0 R. R. Section Foreman 0) Welding, Gas and Flectric 
o Concrete Engineering O Machinist (© Inspector OR. R. Signalman (© Refrigeration Woolen Manufacturing 
BUSINESS, COURSES 
C Accounting C Advertising CD College Preparatory O First Year ( ollege CD Railway Postal Clerk 
C Bookkeeping oO Commercial DC Salesmanship 


O Business Correspondence Commercial Illustrating "| Good OC Secretarial 0 Spanish 
) High School DC Showeard and Sign Lettering 


OC Business Management 0 Cost Accounting 
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Air Conditioning 
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Will You 
Be Ready to Enjoy 


THE COMING AIR AGE? 


REPARE now for the day when 

you'll fly your own Piper Cub. 
Take aviation subjects at night 
school, study aeronautics at home. 
Then, when peacetime comes, see 
your Piper Dealer and learn to fly. He 
can solo you with as little as 8 hours 
of dual instruction in a Piper Cub. 


Send Today for Your 
“HOW TO FLY” Booklet! 


Prepared by certificated flight instructor. 
Clearly explains basic flight principles. 
Send 10c for booklet and Piper catalog to 
cover postage-handling. Piper Aircraft 
Corporation, Department PS 14, Lock 
Haven, Pennsylvania. 


1émm. SOUND FILM. The Construction of a 
Light Airplane.” For distribution points, 
write: Supervisor, Audio-Visual Aids, Ex- 
tension Services, Pennsylvania State Col- 
lege, State College, Pennsylvania. 


PIPER 7¢ 


POINTS THE WAY TO WINGS FOR ALL AMERICANS 


Buy Wer Savings Bonds and Stamps regularly. 


Coming Next Month 


WHAT ABOUT GLIDERS? As a war weapon, 

| are they just a substitute for planes, or can they 
do things that powered aircraft can’t? How 
does the military glider differ from the peace 
time sailplane in construction and handling? 
Alden P. Armagnac answers all the questions 
you have been asking yourself about this brand- 
new tool of warfare. 


BURMA isn’t all temple bells and romantic na- 
tive maidens, according to American flyers who 
have been forced down among its dense jungles 
and inhospitable inhabitants. An interview with 
Col. Robert L. Scott, Jr., gives the low-down on 
the Road to Mandalay as it looks from a cock 
pit and an escape ’chute. Required reading for 
future members of Asiatic expeditionary forces. 


A VOLTMETER is the only instrument you 
need for giving your car’s electrical system a 
thorough check-up. Troubles that crop up in 
battery, ignition, or lights can be diagnosed 
easily with simple tests described by Ralph 
Rogers in an article that should find a place in 
your file of automotive reference material. 


SOFTIES! That’s what our young men are 

when they go up for induction, the officers in 

charge of the Army’s physical-training program 

say. Turning these victims of easy living into 

tough fighters is the work of a streamlined con 

ditioning course that crams months into weeks 
| in preparing our soldiers for the rough-and- 
| tumble business of modern war. 


NO POSTWAR UNEMPLOYMENT looms 
ahead of the jeep, to judge by the flood of en- 
tries in our recent contest. We asked for sug- 
gestions on peacetime work for the bouncing 
buggies—and we got them! Next month we'll 
announce the names of the winners, with a 
word-and-picture digest of the ideas submitted. 


| CALLING THE PLUMBER for every little 
trouble can be an expensive proposition—and 
unpatriotic, too, in these days of scarce man- 
power. With a little knowledge, you can not 
only make the minor repairs yourself, but also 
forestall trouble in many cases by preventive 
measures. John Modroch tells you how to keep 
your pipes and drains working right. 
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THE SEARCH 
THAT 
NEVER ENDS 








Iw THE industrial life of America, research 
has been of constantly increasing impor- 
tance. And today it is a national resource, 
for the research of industrial and college 
laboratories is proving its value in War. 


To the Bell System, research is an old 
idea, for the telephone itself was born in a 
laboratory. Behind its invention, sixty-nine 
years ago, were researches in electricity and 
acoustics and in speech and hearing. 


And, ever since, there has been a labora- 
tory where scientists have searched to know 
more about these subjects; and with their 
associated engineers have applied the new 
knowledge, fitting it with all the old, to 
make the telephone better and better. 


Their fields of inquiry have broadened 
and deepened through these years; they 
inquire into all the sciences and engineer- 
ing arts which have any promise of improv- 
ing the telephone. Much has been learned 
but still more will be, because their search 
goes on. That is why the telephone labo- 
ratory grew to be Bell Telephone Labora- 
tories, Incorporated, the largest industrial 


TELEPHONE 


laboratory in the world. And it exists to 
improve telephone service. 


Improvements in industry can be left 
to chance in the hope that some one, some- 
time, will think of something useful; that 
some good invention will turn up. 


The other way to make improvements 
is to organize so that new knowledge shall 
always be coming from researches in the 
fundamental sciences and engineering arts 
on which the business is based. From that 
steady stream will arise inventions, new 
methods, and improved products. 


This is the way of Bell Laboratories. Its 
search will never end. And as fast as it can 
the Laboratories will apply its new knowl- 
edge practically to the design of equipment 
and communication systems. 


At present—and this started before Pearl 
Harbor—its trained scientists and engineers 
and all their skilled associates are concen- 
trating on products of importance to our 
armed forces. But when this work is happily 
over they will be ready to continue their 
developments for the needs of peace. 


SYSTEM 


“Research is an effort of the mind to comprehend relationships no one has previously 
known; and it is practical as well as theoretical.” . .. BELL TELEPHONE LABORATORIES 








This Christmas! GIVE THRILLING 


8mm 16mm 
Re)’ Meleh ys 





“NEWS PARADE OF THE YEAR” avas 


Qwn this home movie digest of the entire year! 
Key moments of the entire year’s history! The 
on-the-spot record of war on land, sea, and in 
the air! Mighty battles! Historic meetings! Vic- 
tories for the Allies! A movie any projector 





home movie! 


FREE! 


owner will treasure! Own it! All this in one film: 
*® French Scuttle Own Fleet! % Bombs Biast Germany! 
%& Normandie Raised! (U.S.S. Lafayette) & Battling the U-Boats! 
* Allies Invade! % Russia's Might Astounds World! 
Africa . . . Sicily . . . Italy! % MacArthur's Smashing Offensives! 
Subject to change and oddition of last minute releases 


“CHRISTMAS CARTOON” 


Delightful antics to make Christ- 
mas long remembered! Santa visits 
caninetown! Toy soldiers parade! 
Mice steal toy train! High jinks by 
kittens that bring tears of merri- 
ment and joy. Own and give this 


New DeLuxe Castle Films’ Catalog describing 
98 thrilling films you can give or own! Use it 
as your shopping guide. Send coupon now! 


pr ORDER FORM +m me 





SendCastie Films’ 
Home Movies in- 


16 mm. 





dicated in the 
size and length 
checked. 


180 ft. | 100 ft. 


5389 


360 ft. 
sg 


Sound 
350 ft. 


472 


ADORESS 





“News Parade of 
the Year’’( 1943 





‘Christmas 


RCA BLOG., NEW YORK 20 Cartecn”” 

















STATE 











FIELD BLOG., CHICAGO 3 


RUSS BLOG., SAN FRANC'SCO 4 Resdnien enclesed []) Ship C. 0. D.C) 


Send Castle Films’ FREE DeLuxe Catalog 0 | 


Buy Wer Savings Bonds and Stamps regularly. 
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SPARK PLUGS 


“We ‘uns promised the blood bank a quart ... reckon Paw has any?” 


GASOLINE DONORS CAN HELP, TOO! 


Become a gasoline donor by giving your 
spark plugs a “Plug-Chek.” Tests conducted by 
The American Automobile Association show 
Auto-Lite “Plug-Chek” Inspection Service can 
increase gas mileage as much as 12%! 
As simple an operation as cleaning and 
regapping your present plugs may do the 
trick. A proved inspection service, “Plug-Chek” 
is exclusive with Auto-Lite Spark Plug Dealers. 
Stop for a “Plug-Chek” today — and if new - 

é te.” ene plugs are operating properly. | 
plugs should be installed, insist on Ignition Matching your plugs with those 
Engineered Auto-Lites! illustrated on the ‘‘Plug-Chek’’ 

THE ELECTRIC AUTO-LITE COMPANY ee tte ence 
TOLEDO, OHIO - Merchandising Division. SARNIA, ONT 
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Dear Bill: 
I'm the guy up front 


This is the outfit for an old 
oycle fan! I thought 1 mew 


motorcycles, but the Army's 
teaching me plenty! 


I'm riding an Indian -- as 
usual. What a machine Our op- 
erations course is plenty tough 
but Indian's got the guts to 
take it -- and for easy handl- 
img and safety, give me Indian 
any dayl 


Incidentally, Indian's got 
s@me swell new improvements. 
I€'ll be a really great machine 
te ride when this war's over. 
Regards to the gang: 





INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 





BUY WAR BONDS NOW 
* *& TO BUY AN INDIAN LATER * x 
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Mechanical Drafting 


OTHER 


Air Conditioning 


INTERNATIONAL 
ESPONDENCE SCHOOLS 


Mechanical Engineering 
Patternmaking 


Shop Practice 


Toolmaking 


Welding, Gas & Electric 


TECHNICAL COURSES 


Electrical Schools 





Schools 


Air Conditio 
Heating 
Plumbing 
Refrigeration 
Steam Fitting 


ning 


Chemistry Sehools 
*hemistry, Analytical 
hemical Engineering 
bemistry, Mfg 
Iron and Steel 
*barmacy 
Pulp and Paper 
Making 


Civil, Architectural 
and Structural En- 


gineering Schools 
Architecture 
Architectural 
Drafting 
Bridge and 
Building Foreman 
Bridge Engineering 
Building Estimating 
Civil Engineering 
oncrete Engineering 
ontracting and 
Building 
Highway Engineering 
Retail Lumberman 
Structural Drafting 
Structural 
Engineering 
Surveying and 
Mapping 


BUSINESS 


Academie Schools 


rithmet 
College Preparatory 
First Year College 
High School 

Higher Mathematics 
Illustrating 


Business Schools 


Accounting 
Advertising 


Electrical Engineering 
Electric Wiring 
Gas and Electr 
Welding 
Industrial Electrician 
Lightung Technician 
Power House 
Practical Telephony 
Radio, General 
Radio Operating 
Radio Servicing 
Telegraph 
Engineering 


Internal Combustion 


Engines Schools 
Air Pilot 
Automolnie 

Fechnician 
Aviation 
Diesel — Electric 
Diesel Engines 
Gas Eugines 


Airplane Draftung 
Foundry Work 
Heat Treatment 
of Metals 
Inventing and 
Patenting 
Machine Shop 
Practice 
Mechanical Drafting 
Mechanical 
Engineering 
Metal Pattern 
Drafting 


Mold-loft Work 

teading Shop 
Blueprints 

Sheet Metal Worker 

Ship Drafting 

Ship Fitting 

Shop Practice 

Steel Mill Workers 

1 Designing 

Wo “il Pattern 

Making 


Railroad Courses 


r Brake 
Car lnspector 
Locomotive Engineer 
Locomotive Fireman 
Railroad Car 
Repairer 
Railroad Section 
Foreman 


Steam Engineerin 
Schools 


Boiler Making 
Combustion 
Engineering 
Engine Running 
Marine Engines 
Petroleum 
Retining Plant 
Steam Electric 
Steam Engines 


Textile Schools 


Man poet nee ee 
Textile | esigning 
Woolen 


Manufacturing 


AND ACADEMIC COURSES 


Bookkeeping 
Business 
Correspondence 
Business 
Management 
Certified Public 
Accounting 
Commercial 
Cost Ace 
Foremanship 
Salesmanship 
Secretarial 
Stenography 


ounting 


Tax Accountant 
Traffic Management 


Civil Service Schools 


City Letter Carrier 
Post Office Clerk 
Railway Postal Clerk 


Language Schools 
French 


Good English 
Spanish 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7667-K, SCRANTON 9, PENNA, 


Please send me complete information on the 
following subject 


@ Technical. Busi 
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Special Tuition Rates for Members of the Armed Forces 
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When the new man moves around you- 


You remember the day Vince Benedict 
started in Factory Office. You remember 
his early weeks when you “broke him in.” 
Today he’s clearing off the old desk and 
moving into a job ahead of yours. You've 
been ten years longer with the company 
and you can’t understand it. 

Do some realistic checking up and 
you'll find that Benedict has been train- 
ing himself for the demands and respon- 
sibilities of larger positions. It isn’t too 








late for you to do the same by taking an 
I. C. S. Shop Practice Course. 

Thousands of successful Americans 
have acquired their all-important Shop 
Practice training from the world-famous 
International Correspondence Schools. 
The man who has moved around you 
quite possibly sent in this coupon once. 
And it wouldn't be surprising if the man 
who employs you both is a former I. C.S, 
student, Many employers are. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, BOX 7667-K, SCRANTON 9, PENNA. 
4g RZ RRR MRE BERR E 
MAIL THIS COUPON! It brings you full information on § 
1.C.$. advantages. It can be the turning point of your career! § 
TR ER PERT EET EP TPP TP 


Buy Wor Savings Bonds and Stamps regularly. 9 
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More Now Make ‘50 a Week 


-camm | | Train BEGINNERS at Home 


National Radio 


Boxall for Good Spare Time and 
Full Time Radio Jobs 


Vital Jobs Like These Here's your chance to get a good job in a busy wartime 


- fleid with an Rt oe ing Ba Lip real a 
age today of train io Technicians an perators 
Go To Men I Trained mail the Coupon for a FREE a copy of . ay 4- e, illus- 
Communication fF Chief Operator trated book, “Win Rich Rewards in Radio. escribes 
Station Operator Broadcasting many fascinating types of Radio jobs; — how N.R.L 
with the Ration trains you e home in spare time; how ractical 
; e omerte ase yan pulidin real Radio Ci with IX BIG 


tach . 3a Shoring e of ‘aan Technicians. 
Jobs are Open! 
There's a eos pe ° todey 9 of capable Radio Techni- 
. cians and Operators xing Radios pays better now than 
Ry Bone 4 ever before. With new ios out of production. fixing 
“T t al old sets, which were formerly traded in, adds greatly to 
the normal number of servicing jobs. 


Broadcasting Stations, Aviation and Police Radio, and 
other Radio branches are scrambling for Operators and 
Technicians. Radio manufacturers, now working on Gov- 
ank for my Mm these da ’ ernment orders for Radio equipment, employ trained 

gf A ye BR men, The Government, too, needs hundreds of competent 
oc Creek, Texas, reasons civilian and enlisted Radio men and women. You may 
$10 per Week Rete Getes never see a time again when it will be so easy to get 
ia Spare Time Manager started in this fascinating fiel 


wt was worn Be Ready to Cash in on Jobs 
yey in Television, Electronics 


Think ibs that Television, Frequency Modula- 
tion Blectronice, ai and other Radio developments will open 
after the war! You have a real opportunity. I will train you 
to be ready to cash in when Victory releases the amazing 
wartime Radio developments for peacetime uses! 





ave N.RAI. to 











You Build These and Other Radio Circuits with 6 Big Kits | Send! 


MENT «teios) ST B the time ou've 

Sractice) Rae won te | fd aductell a0 ‘uate ‘ef 

Daag FI 73 a 8 ats wih Re 

RP vite De DO. ead os Pais | su I have 

resistance, receiver output. , made hu ag of 

measurements and ad- 

SUPERMETERODYNE, CIR- aaj 4. M. SIGNAL-GEN- justments, you'll oe 
qoetlinter - py first detec- : : ; j ! Pro- valuable PRACTIC 

Gocter-g.¥.e. ate e, 5 A lated signals for test Radio experience for 

distant stations on this eir- NS poses, Gives, valuable a good full or part 


cuit you build yourself! . practice! time Radio job! 











Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 


Right now, probably in your neighborhood, there’s room for 
more spare and full time Radio Technicians. Many N.R.I. 
Students make $5, $10 a week EXTRA money fixing Radios 
in spare time while learning. I send EXTRA MONEY JOB 
SHEETS that tell how to do it! 


My ‘50-50 Method’’—half building and testing real Radio 
Circuits, half learning from easy-to-grasp, illustrated les- 
sons—is a tested, proven way to learn Radio at home in spare 
time. Think how much practical experience you'll get by 
building the ‘‘Superhet’’ and Measuring Instrument illus- 
trated at left—by conducting 60 sets of experiments on these 
and other Circuits you build with parts I supply! Within a few 
months you can be ready to run your own Spare Time Shop, 
fix the Radios of your friends and neighbors—get paid while 
learning! 


4g Extra Pay in Army, Navy, Too 


S Men likely to go into military service, soldiers, 
sailors, marines, should mail the Coupon Now! 
Learning Radio helps Service men get extra 

rank, extra prestige, more interesting duties, much higher pay. Br ing 
Also prepares for good Radio jobs after service ends. Over 1,700 employ N.R.1. trained 
Service men now enrolled. Radio Technicians as 
operators, installation, 
Find Out What N. R. 1. Can Do For YOU maintenance men and 


in other capac 
MAIL THE COUPON BELOW for my FRED 64-page book. oo om 
It is packed with Radio facts, things you never knew about 
opportunities in Broadcasting, Radio Servicing, Government 
Radio, and other Radio fields. 


You'll read a description of my Course—‘‘50-50 Method’’—6 
Experimental Kits—Extra Money Job Sheets. You’l] see the 
fascinating jobs Radio offers and how YOU can train at 
home. No obligation—no salesman will call. If you want to 
JUMP YOUR PAY—Mail Coupon at once in an envelope or 
pasted on penny postcard! J. E. SMITH, President, Dept. 
4AP3, National Radio Institute, Washington 9, D. C. 


Set Servicing pays many TRAINING MEN FOR 
N.R.I. trained Hadio Tech- 

* nicians $50 a week. Others VITAL RADIO JOBS 
hold their regular jobs and 
make $5 to $10 extra a week 
Radios in spare time. 




















J. E. SMITH, President, Dept. 4AP3, 
National Radio Institute, Washington 9, D. C. 


Dear Mr. Smith: Mail me FREE, without obligation, your 64-page 
boox, ‘‘Win Rich Rewards in Radio,"’ which points out Radio’s 
opportunities and tells now you train men at home to be Radio 
Technicians. (No salesman will call. Please write or print plainly.) 
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THIS MAN 
1S HELPLESS 


Can't turn, squirm 
or strike. He is 
100 undercon 
Ne 

th the Cheking 
Stick is the Master 


Positive holds on onkles, arms, neck, heed 
end crotch — gained in a flash with emez- 
ing Jungle Choking Stick Technique. 
Amazing in Defense — Deadly in Attack! 


COMMANDO HUITSU 


Latest, Newest — Clearly Explained in WORDS and 
PHOTOS by a Famous U.S. Marine Corps Instructor 


move with the Malay Choking 
Stick makes you master of any 
situation. Especially valuable for 
service men, Plant Guards, Po- 
lice, and Detective Officers. 


MALAY JUNGLE 
CHOKING STICK FREE 








WITH EVERY COPY 
OF NEW COURSE ON 


00 


ONT fear bullies! When 
threatened by someone 
twice your size and weight 
e surprise" Commando hold 
will enable you to use the bully's 
wn strength to throw him vio- 
lently to his back. Commando 
Jiu-Jitsu teaches how a little 
man can even knock a bully 
meonscious by a single blow 
with the edge of his hand 


MORE THAN 150 HOLDS 
THROWS. AND BLOWS 


\ DROST rete 
NEW PHOTOS & DRAWINGS 


This is the authentic course in 
Commando Jiu-Jitsu with every 
old and new hold, blow, and 

throw’’ illustrated in more than 
150 clear drawings and actual 
photographs. It takes the mystery out of Jiu-Jitsu 
and makes it easy for anyone to learn quickly. 


First, you see pictured the form of attack with 
fist, knife, club or pistol. Second, the defense is 
illustrated with the surprise “‘Disarm”™ hold that 
makes the bully drop his weapon or suffer a broken 
arm or leg. Third, the ‘“‘Throw’’ that enables you 
to use the bully’s own strength against him and 

stand on your feet unruffied while he 
struggles for reath or nurses a 
banged head 


FIRST TIME EVER PUBLISHED 


New Choking Stick Technique learned 

from Savage Malay Jungle Fight- 

COMPLETE ers. Exact instructions fully il- 
lustrated for using the vicious 
and deadly Malay Choking Stick 

i Defenses, holds, throws, and dis- 
4 abling blows never before put 
*“flash’’ 


BY A FAMOUS U.S 
\ MARINE INSTRUCTOR 


\ 


Inctudes Course 
AND Ch 
Stick Free of 


tatra Charge 


ohing 


in published form. A 


A FEW HOURS spent now 


Commando 
life 
©” your property when you 
Send me 
attacked—or may save Choking Stick fo 
your loved ones from \ hy —-- -- -. 4 
severe injury. The real heroes are not the men ore published blow 
; ae 
of brawn, but the who have the know road re 
how men who can use their heads in a cool ou will prepay 
sure, swift. and knowing way when an emer- ae 
gency calls for someone to step forward and 
take the situation in hand 


WILCOX & FOLLETT CO., 
1255 S$. Wabash Ave., Chicago 5, 


practk ing 
Jiu-Jitsu may save your 


ABSOLUTELY 
are 


you or 


ones 


Dept. 31 
iW. 
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FREE 


Choking 


to those who hurry 


We have a limited supply of 
practice Choking Sticks—same 
type as used in Malay Jungle, 
and exactly the same as used for 
photographs in this Commando 
Course in Jiu-Jitsu. A practical, 
useful, weapon that makes a one 
man “blitz” in the hands of 
those who learn its use. NOTE: 
Must not be placed in the hands 
of children or irresponsible per- 
sons. This is not a plaything, 
but a deadly weapon. 


ON'’T wait until the supply 
D of Choking Sticks is gone. 

Send now. Fill in the cou- 
pon, send cash, money order, or 
check, and we will prepay post- 
age. Or, if you prefer, put an X 
in the COD square and we will 
ship Commando Book AND Chok- 
ing Stick, for $1.98 plus COD 
charges and postage. Prepare 
now and*be the “man of the 
hour’ when the time comes. 


WILCOX & FOLLETT CO., Dept. 31 

1255 S. Wabash Ave., Chicago (5), ti. 

of EXTRA 

practice with a copy of the 
including more 

” women 


CHARGE. one Jungle 
New Defense Manual 

150 photographs 
including 


and 
Stick 


COD for $1.98 
s. 5 


Send above 
C) plus COD fees and charge 


will pay postmar 
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The 97 Pound 
Weakling 


—Who became “The World’s 
Most Perfectly Developed Man’’ 


“lll prove that YOU, too, 
can be a NEW MAN!” 


Cisler litter 


KNOW, myself, what it means to have the kind of 
body that people pity! Of course, you wouldn’t know 
it to look at me now, but I was once a skinny weakling 
who weighed only 97 lbs.! I was ashamed to strip for 
sports or undress for a swim. I was such a poor specimen 
of physical development that I was constantly self-con- 
scious and embarrassed. And I felt only HALF-ALIVE. 

Then I discovered “Dynamic Tension.” It gave me a 
body that won for me the title ““World’s Most Perfectly 
Developed Man.” 

When I say I can make you over into a man of giant 
power and energy, I know what I’m talking about. I’ve 
seen my new system, “Dynamic Tension,” transform 
hundreds of weak, puny men into Atlas Champions. 


Only 15 Minutes a Day 


Do you want big, broad shoulders—a fine, powerful 
chest—biceps like steel—arms and legs rippling with 
muscular strength—a stomach ridged with bands of 
sinewy muscle—and a build you can be proud of? Then 
just give me the opportunity to prove that “Dynamic 
Tension” is what you need. 

No “ifs,” “ands,” or “maybes.” Just tell me where you 
want handsome, powerful muscles. Are you fat and 
flabby? Or skinny and gawky? Are you short-winded, CHARLES ATLAS 

> ‘ . Holder of Title, ‘‘The 

pepless? Do you hold back and let others walk off with World’s Mest Perfect- 
the prettiest girls, best jobs, etc.? Then write for de- ly Developed Man.’ 
tails about “Dynamic Tension” and learn how I can 
make you a healthy, confident, powerful HE-MAN. 

“Dynamic Tension” is an entirely NATURAL method. < 
Only 15 minutes of your spare time daily is enough to paaeseeeseeeseseaoeessaeeesan 
show amazing results—and it’s actually fun! “Dynamic 2 CHARLES ATLAS 


Tension” does the work. Dept. 1A, 
115 East 23rd Street 


7 
7 
Send for FREE BOOK ‘ peering, pay i your system of 


Mail the coupon right now for full details and I'll “Dynamic Tension” will help make a New 
send you my illustrated book, “Everlasting Health and g call tie comedin dneleeames ae one — 
Strength.” Tells all about my “Dynamic Tension” free book, “Everlasting Health and Strength.” 
method. Shows actual photos of 

men I’ve made into Atlas Cham- / : 

pions. It’s a valuable book! And i; (Please print or write plainly) 

it’s FREE. Send for your copy Ras 

today. Mail the coupon to me | ¢ elt 

personally. CHARLES ATLAS, i 

Dept. 1A, 115 East 23rd St., “J 
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You Can Influence Others 
With Your Thinking 


TRY IT SOME TIME. Concentrate in- 
tently upon another person seated in a 
room with you, without his noticing it. 
Observe him gradually become restless and 
finally turn and look in your direction. 
Simple—yet it is a positive demonstration 
that thought generates a mental energy 
which can be projected from your mind to 
the consciousness of another. Do you real- 
ize how much of your success and happiness 
in life depend upon your influencing others? 
Is it not important to you to have others 
understand your point of view — to be re- 
ceptive to your proposals? 

How many times have you wished there 
were some way you could impress another 
favorably — get across to him or her your 
ideas? That thoughts can be transmitted, 
received, and understood by others is now 
scientifically demonstrable. 


This FREE Book Points the Way 


The tales of miraculous accomplishments 
of mind by the ancients are now known to 
be fact—not fable. The method whereby 
these things can be INTENTIONALLY, 
not accidentally, accomplished has been a 
secret long cherished by the Rosicrucians— 
one of the schools of ancient wisdom exist- 
ing throughout the world. Write for the 
free copy of the fascinating sealed book, 
“THE MASTERY OF LIFE,” which ex- 
plains how you may receive this unique 
wisdom and benefit by its application. 
Address: Scribe U.N. B. 


The ROSICRUCIANS 
San Josey CAMORC) California 


pancewee= SE THIS COUPON = 
Scribe U.N. B. 
The Rosicrucians 
San Jose, California 

I am sincerely interested in an intel- 
lig rent method of attaining a mastership 
of life. Send me without obligation, 
your FREE Book which explains how 
I may receive and use your age-old 
method 
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AVIATION 


FOR YOUR CAREER 
‘PLUS WAR SERVICE 


AT THE SAME TIME 


Before you are 18, MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT ... THE KIND THEY 
CANNOT DO WITHOUT... so you can AD- 
VANCE RAPIDLY. Since 1929, Curtiss-Wright 
Tech has been specializing in modern and pro 
gressive training for Aeronautical Engineers and 
Master Aviation Mechanics. (No flying involved.) 
Write for full information. Include name, address 
and date of birth. Dept. PS-! 


<URTISS 


WRIGHT 
TECHNICAL A \Y iInsTIiTUTe 


GRAND CENTRAL AIR TERMINAL 
Glendale (Los Angeles Co.) California 


OST DISTINGUISHED SCHOOL OF ALROWATTICS 





7-DAY FREE TRIAL EXAMINATION 


Amazing 3-VOLUME bound set 


Complete Instructive Course 


Tt 
NING 


FOR EXPERTS 


& BEGINNERS 
EASIEST WAY TO GET KNOWLEDGE 


Compiled by practical machine 
shop experts—‘“‘Modern Machine 
Training” —shipped abso- 

lutely FREE for 7-day examina- 
tion. Actual Lesson Assignments, 
shop tested, with same training 
principles and instruction as 
given students in our huge Los 
Angeles Hundreds of illus- 
trations, diagrams, charts, tabies. 


Machine Tools ~~ described. Drafting Lessons, Machinist's Dic- 
Gemonstrated. sons inal! tionary and 2 Shop Math. Texts. 


NATIONAL SCHOOLS, Dept. 1-1 Paste on Penny i 
f- a = Tteseres St., Los Angeles 37, Calif. Postcard 
OLUME MODERN MACHINE SHOP TRAINING 
Ff 6 RSE postpaid Within 7 days after receiving Course (an 
) I will either return shipment and owe you noth ing 
| oF sho > a month until total 
pate t. You — t $1.25 
it yea enciose cash ($11.25) with ns Coupon 
Orivilege. 


| Name 

| ADDRESS 
crTy 
OCCUPATION 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention a - 


Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit- 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 


large commercial successes; how Patents covering improvements om; 
also can be profitably utilized and marketed; tells countless other | 
facts of interest. mS iP 

. sin 
Why You Need Expert Assistance |) Ai iwry= “, 
The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your invention which are Patentable. But 
these features must be legally and concisely set forth in the form of aa ‘50 
“claims.”” This phase of the procedure is so complex that the Patent 
Office advises the Inventor to engage a competent Registered Patent . 
Attorney. We maintain a large staff—carefully trained registered (Ae aH tcal 
patent attorneys—expert draftsmen—experienced searchers—to 


serve you. We have been serving inventors for more than 20 years. Me 
ovements 


Take First Step Now 
C ’ 
With the Patent Guide you will receive also Free a “Record LA 4 E | C E A ° 0 133 » | E N 
of Invention’ form which will enable you at once to 
establish the date of your invention, before you file your E; HARVEV B JACOBS ON 
Patent application. This step costs you nothing yet may be ° 
vital to your success. Remember—in Patent Matters, AC- 


TION is IMPORTANT. Delay can be costly. Mail the cou- 
pon in an envelope, or paste it on a penny postcard NOW. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


“Worthy of your Trust’’ 


Yet Thus 42-A peo 
Washington, D. C. 
FREE BOOK 


L-— — —- (Please write or print plainly.) ——— — ~ 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Roristered Patent Attorneys betore the United States Patent Office 
42-A Adams Building, Washington, D. C. 


Please send me your 48-Page “Patent Guide for the 
Inventor” and your specially prepared “Record of | 
Invention” form FREE, This request does not | 
obligate me, | 
| 
| 
ae 
| 
- | 
| 
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Wanna Blow an Ocarina 
No One Can Hear? 


Here is a contribution that can be ex- 
tremely useful. It is possible for an 
ocarina to be played 
without disturbing 
anyone. How, you 
ask? Simply by play- 
ing it inside a felt 
hat. Opposite edges 
of the brim are held 
together with a safe- 
ty pin. Next, the oca- 
rina is placed inside 
the hat Then the 
hands go into the 
openings. As for the 
mouthpiece, the most 
favorable method is 
to let it protrude 
through a hole made in the top of the hat. I 
tested this arrangement with a soprano in G, 
and the loudest tones were almost complete- 
ly blotted out. Any old felt hat should be 
Jlarge enough for most ocarinas.—R. J., Elgin, 
Tl 


HOW ABOUT A GUNNY 
SACK 10 FEET UNDER 
WATER ? 


Allow Us to Simplify 
o Simple Formula 


Just received my November copy of 
P. S. M. and had quite a shock when I read 
What was supposed to be my letter to you 
With the formula for determining the dis- 
tance of the visible horizon. Just try work- 
ing out the formula for yourself and see how 
whoever was intrusted to print it got it all 
twisted. The formula I sent you was: Any 
intelligent officer of a ship knows that the 
square root of 1.5 times the height of his eye 
in feet is the distance from him in miles of 
the visible horizon. As printed in your Read- 
ers Say column, however, the formula would 
sure give a long distance to the horizon if a 
man was flying at 20,000 feet. Multiply that 
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height by 1.225 (the approximate square root 
of 1.5) and you get 24.500 miles. That's some 
distance to be able to see.—W. H., Cranbrook, 
B. C., Canada. 


To clear up any possible ambiguity, allow 
us to explain that the distance of the visible 
horizon in miles is the square root of the 
product of 1.5 times the height of the eye in 
feet.—Ed. 


The Visibility Was Limited 
When We Checked This 


IN THE quiz on page 92 of your November 
issue, you ask what “CAVU" means as a 
weather symbol. The answer you give on 
page 94 is incorrect—unless the weather 
officers of the A. A. F. have been giving out 
false information. “CAVU”" means ceiling 
and visibility unlimited, and not clouds and 
vapor unsafe, as you have indicated.—Lt. 
D. T., Selman Field, Monroe, La. 


Would Anyone Care 
to Tell Him How? 


I wouLp be very grateful if you or one of 
your readers would explain the process by 
which passes, identification cards, and other 
similar documents are coated with celluloid. 
I have several important papers that I would 
like to fix up in this manner. Is the celluloid 
likely to injure the papers, and, if so, how 
may this best be avoided?—J. F. McGarry, 
New York, N. Y. 


Mystery Cartoonist Exposed 
as a Clever Guy 


Who 1s the guy that draws the cartoons 
for Readers Say? He’s pretty darn clever 
How about more of 
them? Your Readers 
Say column is the 
first thing I read 
when my issue ar- 
rives, and again I 
say, “Congratulations 
to you, mystery-man 
cartoonist.” — W. C.> 
Baltimore, Md. 


MAN *, 


"MYSTERY 
B Gosh! 


B. G. Seielstad is 
the man you’re look- 
ing for. He also has 
a serious side—as 
you will note from 

his drawings which appear frequently in 
other sections of the magazine.—Ed. 
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wid me F. 


THE AMERICAN FORCE INVADING SICILY IS 
IMPERILED BY A HUGE NAZI TANK 
FORCE.. DESPERATE, THE ARMY 

CALLS BY WALKIE-TALKIE TO THE 

NAVY CRUISERS OFF SHORE. 

“GIVE US THE RANGE!” 


~~ 


THE BIG GUNS ROAR, THE 
\ WALKIE- TALKIE KEEPING 
THE NAVY POSTED; SOON THE 
ENEMY TANKS ARE SMASHED. ‘a 
THE BEACH HEAD Is SecuRE! 
- rr 


— .—— 


\ > \i 
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ch? / 
Gas TINY BATTERIES HELP SAVE 


(oc Che SICILIAN BEACH HEAD « « « 


Batteries furnish the power for 
portable radio communication — 
the link between the fighting 
forces. Millions of Ray-O-Vac 
Batteries are delivering this vital 
power on all battlefronts right 


BUY WAR BONDS * BUY WAR STAMPS 


PM) TELEPHONE + LANTERN + HEARING AID 


now. Millions more are coming! 


Your War Bond purchases help 
supply our fighting men’s need. 
RAY-O-VAC COMPANY - MADISON 4, WISCONSIN 


D10 IGNITION MULTIPLE 
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This Homemade Rifle Is A 
“Chuck-Hunter’s Dream” 


Perhaps you will be interested in this pho- 
tograph of a gun whose barrel was fashioned 
Zrom an old truck axle that had been lying 
m@round in the sun for eight years. Designed 
by Chief Petty Officer Raphael G. Moss, 
shown holding the gun, the barrel was drilled 
and rifled by P. O. Ackley, gunsmith at the 
a). S. Arsenal at Ogden, Utah, who did the 
job in his basement shop. This .22 caliber 
gun is known as a “Varminter,” and is said 
to be a “chuck-hunter’s dream.” It fires a 
.25 caliber shell that has been necked down to 
accommodate a .22 caliber jacketed bullet. 
With a heavy powder load behind it, the slug 
fan attain a muzzle velocity of 4,000 feet per 
Becond, which is approximately twice as fast 
ms the speed of a regulation Army bullet 
With the exception of the barrel, the gun is 
m regulation Model 70 Winchester, and car- 
Ties an eight-power scope.—D. H. M., Brig- 
ham City, Utah 


Doctor and Soldier Prescribe 
More of the Same 


THE ARTICLE entitled “What Do You Know 
About Your Ears?” that appeared in your 
Wovember issue interested me greatly. The 
text is excellently written and most accur- 
ate. The drawings are good enough to be in 
@ medical textbook. May I suggest that more 
articles of this nature would be most inter- 
esting to your readers, including myself.— 
Dr. E. H., Newport News, Va 


Your recent article on the human ear was 
most enlightening. It should prove helpful 
to flyers, for ear troubles are a constant 
danger to them. I have never before seen 
such clear-cut sectional drawings of the 
inner ear and its parts.—Pvt. M. K., Army 
Air Forces, San Bernadino, Calif 
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Look in a Mirror 
and You’ll See 


Dip you know that no matter how hard you 
try, you can’t by watching in a mirror, see 
your own eyes move? 
Even if you turn 
them only slightly, 
you can never catch 
them in the act of 
moving. A _ person 
standing beside you 
and looking in the 
mirror, however, can 
easily see the move- 
ment of your eyes. 
From these and other 
facts it has been 
concluded that the 
eye does not see 
when it is moving 
that it is absolutely blind during the instant 
it is changing its focus—A. W., New York, 
N. Y. 


TRY TURNING YOUR 
HEAD WHILE LOOKING 
IN THE MIRROR ! 


A. W. has overlooked the fact that he 
naturally can’t see his own eyes in a mirror 
until he is looking directly at their image 
in the glass.—Ed. 


His Dad Developed the First 
Successful Airplane Engine 


My ATTENTION has been called to a letter 
in the Readers Say column of your Septem- 
ber issue concerning an article that you 
published some time ago on early airplane 
engines. The data given in that letter re- 
garding the engine built by the late Charles 
M. Manly is substantially correct. This en- 
gine has been acknowledged by not only the 
Smithsonian Institution but by other emi- 
nent authorities, such as Charles L. Law- 
rence, as the first successful airplane engine. 
In fact, in 1930 the Langley medal, awarded 
only seven times for extreme achievement in 
the field of aviation, was awarded posthu- 
mously to Charles M. Manly. I, as the eldest 
son, was given the high honor of receiving 
the medal in my father’s name. The engine 
developed by my father is on exhibit at the 
National Museum in Washington—C. W. M., 
Staff Engineer, Pan American Airways, 
Miami, Fla. 
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it All Adds Up 


Today’s apprentice gunner enters a deadly 
trade 
vicious attacks of Jap Zeros and other 


defending American bombers against 


heavily armed enemy fighters. 


To follow his trade and survive, the gun- 


ner first has to learn how to “polish “em off 


around the clock.” His training must be 
thorough and painstaking, and it must come 
within a hair’s breadth of being the real 
thing. That’s why Fairchild deve loped the 
GUNNER, 

This advanced trainer has the essential 
characteristics of the bombers from which 
our student marksmen will soon shoot it 
out with Axis pursuits. From a power turret, 


BUY U.S. WAR 


To Subtracting Zeros 


similar to one on a Flying Fortress, each 
fledgling is taught to pick off tiny targets 
while moving at better than 200 miles per 
hour. It’s fast, tricky work and it takes a 
keen eye, steady nerves, precision equip- 
ment. It’s the kind of training that pays 
off when the chips are down. 


Fairchild’s GUNNER, from which appren- 
tice marksmen will step into bombers and 
then into action, is one of the largest, speed- 
iest training planes ordered by the Army 
Air Forces. Powered by two 12-cylinder, in- 
verted, in-line, air-cooled Ranger engines, the 
GUNNER is a typical example of Fairchild’s 
“touch of tomorrow in the planes of today.” 


BONDS AND STAMPS 


AZ=TAIRCHILD ENGINE AND AIRPLANE CORPORATION 


30 ROCKEFEL!I ER PLAZA, NEW YORK 


Ronger Aircraft Engine vision, Farmingdole, L.l, ¢ Fa 
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rchild Aircroft Divis 


agersto j.... Burlington, N.C, ¢ Duramold Division, New York, N.Y. 
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GoopD 
EYESIGHT 


Do you want perfect 20/20 vision? Would 
you like to throw away your glasses? Great numbers of men 
women and children have improved and strengthened their 

eyes by using the famous Ross-Rehner Method. a tested and 
proven system of home eye exercises for correcting near- 
sightedness, farsightedness, color blindness and astigmatism. 


Get Better Eyesight—Without Glasses 


PREPARE FOR Now you can get the entire system, pro- 

fusely illustrated, including a complete 
A GOooD PEA Eye Testing Kit. with charts to show SAVE YOUR EYES 

- weekly improvement. If your book store 

does not have it, send one dollar. Deliv- 

subject to return in 5 


se - THAT is ESSENTIAL NOW! = Mp go not satisfied. Order today 
HALL PUBLISHING CO. 


Mail « oupon tods av for details of my 
famous Coyne **Learn by Doing” BLOOMFIELD HILLS 4, MICHIGAN 


me thod of practical shop training 
that prepares you for a good war- 
time job with a real future after the 
war— in Electricity, the big-pay field. 
Serve your country now by getting 
. —- " . . — Learn quickly to repair all radio sets. New, different ison 
a trai ing a 1 at the same time you method permits you to de expert werk almsost erent Compertegn tely, No 
will be helping yourself by prepar- 
ing for a peacetime future. Age or . 
oO ox P 16 blueprints. 
lack of money need not hold le 1943 ‘edition Only $1.50. postpaid. Money back guarantee 


il you back. SUPREME PUBLICATIONS 22%, ®:, 2e""er*0r, 5¢. 
PLL FINANCE YOUR TRAINING ————— 
Get training first; then take 12 months to complete small 
m@nthly tuition payments starting 60 days after your train- STUDY ENGI N EE®. NG son 
i od is over. 
earl hg With A Chartered Educational Institution 


“LEARN-BY-DOING” AT COYNE Krenteectural, nautical. Radio. Structural. Mining” TS: 


Cé@pne Training is practical training, easy to grasp... you dustrial, Highway. ole’ Marine, Chemic 














al. 
in TEMCES: Philosophy: Education; Letters 
learn quickly by doing actual jobs on ¢ Public | Health; Mi: Medical Juriaprudence: Psychology; Sociology: Physics: 
ao 4 ong . emistry; Geology: Poi ence iness and 
réal electrical machinery in my Commerce; Accounting: Mathematics: Statistics; Agriculture. 
shops. Not by correspondence—you y McKiniey-Roosevelt incorporated, 4610-B8C, Sheridan Road, Chicago 40 
af® trained right herein my big Chicago 


training shops. You don't need pre- % 
vious experience or advanced edu- 
ction. Expert instructors guide you 


eWery step of the way. 


(AN a HE ELECTRONICS ..to go to College? 


I am including with my re na od 


Now 
léctrical ining a special course ir tek ° 
Sree Criaies 2 cscs come © | .. or to enter a Profession? 





tronics, é 
ign cost. " n remain at Coyne s j si 
afer 4 : ' . - : - ~" . " eri dts sining (Such as Accounting, Architecture, Nursing, Dentistry, 
- roy k i, —— i oa nGe . Teaching, Social Work, Osteopathy, Beauty Cultur« 
amd take this extra course for extra Optometry, Embalming, Chiropody, Law, Medicine, ete. ) 


opportunities now and after Victory. o42 
ot . 
Earn While Learning — Job —— .. or get an Office Position? 
i N wi - 

Help When Trained — A. To. To get anywhere, you practically MUST finish High School 
a ou need part-time work to help with » have facilities FIRST. You can complete our simplified High School Course 
x enpensee while at Coyne, we ll help ioe 3 you. in SPARE time at home, as FAST as your time and abilities 
¥ pets Afte tion you will be given Ask for details! permit. Equivalent to resident school work—prepares you for 
» JOB SI PRN 7 E for “your lifetime college, pre-professional examinations, business, industry 
| Standard texts furnished, Diploma. Credit for H.S. subjects 
MEN! WHETHER you ARE 16 already completed. Single subjects if desired. Low tuition, easy 
, . Chicago, est. 1897—endorsed by educa- 


terms. American School 


OR UP To 50—GET MY STORY = tors. Finish your high school education NOW. Write TODAY 
My FREE BOOK will ine ereet any fellow who . 
Bont cheed ony, orate be ag boro bet High School Course 


mail aS wi me and you'll get my big FREE 
: ri dd al ve fact y 
Ctalog and ail the facts FRG e100 Many Finish in 2 Years 


H. C. LEWIS, President 


COYNE ELECTRICAL SCHOOL” 
500 S. PAULINA ST. CHICAGO 12, uc“ve Laut American School, Dept. H146, Drexel Ave. at 58th St., Chicago 37 
EER RSAOBSSAssee ene Gentlemen: Send me FREE information covering special train- 
ii. Gi LEWIS, President, Co Electrical School an ing in subjects checked below. No obligation on my part 
500 S. Paulina Street, Dept. 14-73, Chicago 12, IL. DC High School Course C Diesel Engineering 
; Send me, without oblig ~ onl your Big — Book. Tell me () Cost Accounting for Mfg. Drafting and t 
about the extra RADIO-ELECTRONICS COURSE included H () Architecture and Building for Men and Women 
' with ve ne Elec om al Training and give details of **Pay-T } —— ~~ <n .- —— 
ion-After-G t * Offer. usiness Managemen 
tion er-Graduation er } Electrical Engineering Mechanical Engineering 
} Elec. and Gas Refrigeration Aviation [) Radio 
} Air Conditioning Salesmanship 
Railway Training Shipbuilding 
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Do you want action zow—in a vital, growing war-time industry . . . helping 
to turn out fighting planes and jeeps and bombs and tanks? There's a big de- 
mand for men and women plastics technicians to fill important war industry 
positions ... and if you start your training now—at home—you may qualify 
for a place in this yital part of the war program. 


LOOK TO THE FUTURE 


Even more important is the question—what will you do when the war is over? Will 
you be among those fighting for jobs that may no longer exist? Or will you be well on 
jour way to a permanently profitable career, or established in your own business, with 
plastics? 

Build your personal post-war plans on a sound knowledge of plastics. This country is 
already in the Plastics Era. The future of the plastics industry is so rich that some pre- 
dictions seem exaggerated and fantastic but the fact remains that plastics have proven 
themselves and are vital in the production of airplanes, autos, furniture, radios, trains, 
clothing, electrical appliances and equipment, machinery, tools, and hundreds of other 


products 
CHOOSE YOUR FIELD...Enter it thru PLASTICS 


You should be able to see for yourself what plastics will mean in virtually every field— 
the possibilities that will be available to those trained in plastics. Now is the time to 
prepare for your chosen field, as a plastics technician 


LEARN AT HOME 
Make your increased hours at home pay you dividends. You can easily fit into your J 
spare time your training for a career in plastics. You won't need wo lose one minute 
irom your present work... simply devote a few hours each week to enjoyable home 
study, like thousands of other men and women are doing who are helping their coun- 
try w hile helping themselves. The Plastics Institute course is an easy, practical tested 
method which will help fic you for this promising and interesting field... and if you 
ire now working with plastics, it equips you for advancement. During the entire course 
vour training is supervised by men well known in the plastics industry, in which they 
have been recognized as authorities for years. 


TIME 1S PRICELESS-A CT NOW! 
Find out how the Plastics Institute can help YOU. Mail the coupon for your copy of 
the large FREE, illustrated booklet, the “World of Plastics.” It is crammed with valu- 
able information about plastics, tells about the new plastic airplanes and other uses for 
this revolutionary new material . . . as well as about the oppor- 





LZ, 
ASS 


INDUSTRIES TECHNICAL INSTITUTE 


1220-D Chanin Bidg. 
New York 


JANUARY, 1944 


626-D LaSalle-Wacker Bidg. 
Chicago 


tunities for YOU in plastics. Decide NOW to let plastics point 
the way to YOUR success . . . send the coupon TODAY. 


AMERICA'S ORIGINAL 
PLASTICS SCHOOLS 


194 So. Alvarado St. 
los Angeles 


Plastics Industries Technical Institute 

626-D ta Salle-Wacker Bidg., Chicago 

Gentlemen: Please send me the book let “World of Plastics” and information 
on your training program. I understand there is absolutely no obligation. 


Name_ Age 
Street 


City 
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HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION 


Our FREE BOOK and other | aret ogy nd guaiiabte to our 
clients—gives you complete details “ready” 
your invention for money-making Te a’Y ou how 
others did it—who they went to for finances—how the 
arranged partnerships—how they made contacts wi 
manufacturers—how they dictated royalty e- 
ments—how much meer they made—how you can find 
a market. Our new FREE BOOK discloses sources of 

quick revenue if your invention is patentable and sale- 
able with profit possibilities. 


THE FIRST STEP 


The first step in getting your invention ready for mar- 
ket & to make a dated record of it on our “Invention 
" Form. This Form properly filled out and wit- 
nessed will be invaluable to vou later in establishing 
date of your invention should need for such evi- 
dence arise. We will be giad to send you our “‘Inven- 
tion Record” aad have it witnessed in this office when 
you return it with disclosure of your device. This serv- 
lee costs you nothing—and it immediately puts you on 
record as the originator of your device. 


Protect Your Invention NOW! 


We have many letters in our files from manufacturers 
requesting inventions. Today's demand for new devices 
is tremendous—added to by emergency needs. Protect 
your invention now with a U.S. Patent. By acting 
pro’ mptly you may prevent another inventor getting in 
ahead of you at the Patent Office here in Washington 
The first step is to make a sketch and description of 
your invention on our ‘Invention Record’’, have it wit- 
nessed and mail it to us. We will then make a Search 
of the U. S. Patent Office files to ascertain whether we 
can get patent protection for you. This is a step you 
should make NOW—before another steps in 
ahead of you and walks away with a patent. 


5, BD. C. 


Finance 


142-R Albee Build w 
Send me your NEW FREE Book ‘*How to Protect 
and Sell Your Envention and specially prepared ‘‘Invention 
Record’’ form at onc I understand that this request does 
not obligate me 
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LEARN AT HOME 


Are you adult, alert, ambitious, willing 
to study? Investigate LAW! We guide 
you step by step—furnish all texts, in- 
cluding 14-volume Law Library. Train- 
ing, prepared by leading law professors 

x by members of bar. Degree of 
LL. conferred. Low cost, easy terms. 
Send NOW for Free, 48-page “Law 
Training for Leadership.” 


LASALLE ExTEnsson UNivensity 
SPONDEN' STITUTION 
DEPT. 183-L CHI 


-STATE COLLEGE 
B. S. Degree in 27 Months 


Distinguished for technical 2% -year courses in 

ivil, Electrical, Mechanical, Chemical, Radio 

ENGINEERING aeon nautical Engineering ; Business Adminis- 
tration, Accounting, and Secretarial Science 

MEN AND WOMEN—-3 pyr. high school students with good record ad- 
mitted. Special Preparatory Department. Modern laboratories, latest 
comoment Low tuition. Low living costs Cosmepeliten bag dent body. 

year. Enter March, June, September ‘aa 


514 College Ave. NGOLA, INDIANA 


DO YOU WANT a permanent bust- 


ness profession of your 

own? Then become a foot 
run as high as $50.-$100. weekly omer e 1. few weeks home training 
—not medical or chiropody rms, no further capital 
needed. no goods to buy. 47th year. Write for free booklet. 


Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass. 


AUDELS Carpenters 
and 77 Gas vol. 


re 
for Carpenters, Builders, Joi- 
. Building Mechanics and 


sing 
pol strona, “Shean *y* ste me aod 
money saving suggestions. An 
ree for the 
fn A 


eee He iping Hand to Easver 
Work, Better Work and Bet- 
ter re thie assiet- 
eae te fe nnd mail tf the FALE Cou: 

in am mau h 

Inside Trade Information On: PoN bccw. 

How to use the steel square—llow to file and set 

saws—How to build furniture—How to use a 

mitre box—How to use the chalk line—How to use 

rules and scales—How to make jointe—Carpenters 

arithmetic—Solving mensuration probleme—Es- 

timating strength of timbers—How to set girders 

and sills—How to frame houses and roofs—How to 

estimate tosts—How to build houses, barns, gar- 

ages, bungalows, ete.—How to read and draw 

plans—Drawing up specifications—How to ex- 

cayate—How to use settings 12, 13 and 17 on the 

stéel square—How to build hoists and ecaffolds— 

skylightse—How to build stairs—How to put on 

interior trim—How to hang doors—How to lath— 

lay floors—How +o psint 





THEO. AUDEL & CO., 49 W. 23rd St., New York City 
Mail Audels € “erpenters and Builders Guides, 4 vols.. on 7 days’ free trish. TY ORK 
i remit $1 in 7 days, end i r pttly wot $6 ie pard. Otherwise | will retura them 
No obligation ualess | am sat 


Name 
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YOU USE 
THIS AND OTHER EQUIPMENT 


DsFOREST’'S TRAINING loans you a wide variety of 
Radic parts and sub-assemblies for your use at home. You 
work out scores of Radio circuits and Electronic ex, ~ ments 
quickly and easily—by means of DeFOREST’ . unique 
‘block system.’ You experiment with Light Beam Trans- 
mission, you build an Aviation Band Radio Receiver, Wire- 
less Microphone, Code Picture Set, an intriguing “Electric- 
Eye” device— and many other projects. This gives you 
valuable, practical experience to round out DgEFOREST'S 
exclusive 3-WAY TRAINING METHOD, 

IMPORTANT! The supply of these DEFOREST’S “block 
system” Home-Training Kits is limited. They will go to 
those who enroll first. You know Radio parts are hard to 
obtain. But once you have them, you can work out the 
theories you've been studying and actually see why and 


how Radio works. Don't delay! Mail the coupon TODAY! 


DEFORESTS © 


TRAINING, INC. 


CHICAGO U.S.A 


PUT 
YOURSELF 
IN THIS 
PICTURE 


JANUARY, 


VALUABLE HOME TRAINING KITS 
TO HELP YOU LEARN 


& RADIO 


ELECTRONICS 
COMMUNICATIONS 


‘ * 
NOW you can get DeForest's practical SHOP-METHOD training aid 
to work with AT HOME. Prepare for good jobs in America’s BILLION 
DOLLAR Radio industry—for opportunities in the Army and Navy 
and for the many new after-the-war Electronic developments. 
Send today for DEFOREST’S big, FREE book—“VICTORY FOR YOU!" 
Learn about our exclusive 3-Way Combination Method: How you get 
(1) the use of HOME TRAINING FILMS and a movie projector, (2) 
HOME LABORATORY EQUIPMENT and (3) 90 loose-leaf lessons in 
Radio, Communications and Electronics, prepared under the supervision 
of Dr. Lee DeFOREST, often called “the father of Radio.” “Learn by 
cing” —the Visual, home-movie way—was pioneered by DEFOREST'S 
TRAINING’S founder, the late Dr. Herman A. DeVry, inventor of the 
portable motion picture projector, pioneer in visual (motion picture) edu- 
ation and founder of the DeVRY CORPORATION, manufacturers 
of motion picture sound and Electronic equipment. 
DeFOREST'S effective Employment Service offers you a 
practical way to make your start in Radio and Electronics, 
once you are trained. If you are 17 or over, mail the 
coupon below. 


Learn by Seeing 
FASTER + EASIER 
with the aid of 


HOME MOVIES 


; Project dramatic, easy-to-learn- 
\ ¥ from, action motion pictures right 
. in your own room. Learn radio 
with the aid of DeEFOREST'S ex- 
clusive Home-Movie-Training 
¥ method. Learning is fun... more 
effective. Military Services and 
Industry use films to speed train- 
ing. Don’t wait! Get this kind 
of training NOW . . ; TODAY— 
from DeFOREST'S. 


Please * 
iustrate d boo 
get you 

Name 


Address.--~- 


City 
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REVISED EDITION 
JUST OFF the PRESS 


Here is the book aircraft work- 
ers and students have waited for 
—a new “tool” that helps speed 
work in every department. What- 
ever your aircraft job, the DATA 
BOOK is a complete reference li- 
brary, with technical tables and 
fSrmuloe for engineers . . . charts, 
febles and other information to 
@id every man and woman in the 
dustry . 
Aircraft Shop Terms 


. plus a Dictionary of 


Aero Tech is highly qualified to 
Produce such a book, as their sole 
Business for years has been the 
faching of aircraft mechanics 
Gnd engineering. Faculty editors 
@re aviation authorities, and 
@her information was contrib- 
Wed by leading manufacturers. 

Ask at your plant library for 
Aero Tech's AIRCRAFT DATA 
BOOK. If you want a copy of your 
@wn, ask for it at your factory 
sre or mail the coupon below 


AERO INDUSTRIES 
TECHNICAL INSTITUTE 


$247 W. San Fernando Road 
Les Angeles 26, California 





Here are a few of the 


charts, tables and 

other information 

in your Data Book 

Dimensions and notes 
on geors 

Fits and tolerances 

Drill and ream notes 

Complete Air Corps 
Standard Sheets 

Plating formulae 

Production breakdown 
of typical airplane 

Weights of bor steels 

Insulated wire sizes 

Surface cutting speeds 
for automatic screw 
machines 

Welding torch tip and 
drill sizes 

Rod size current volt 
table 

Rod motion pattern— 
arc welding 

Set back chart for 
bending 

Directory of protective 
coatings 

Standard colors for 
fluid line 
identification 

Dictionary of aircraft 
shop terms 

Weight conversion 
charts 

Stee! type and 
numbering chart 

Rivet code 

Threads tables 

Standard gauges 
chart 

Tensile strength of 
materials 





AERO INDUSTRIES TECHNICAL INSTITUTE 
5247 W. San Fernando Road, Los Angeles 26, Calif. 


copy of AIRCRAFT.DATA BOOK, sent to me postpaid 


3 Gentlemen: Enclosed find $1.50 (check, money-order) for my 


4 Nome 


i Street Address 


| cy = — State 


A-7-S 
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NEW INVENTION 


ClectroplatesBrush 


ew, patented invention 
big ¢ earnings AT HOME. »~7y~ auto- 
parts—worn articles in homes, stores, — 
py a cari, e.eparkling, n 
tal—with ~iiser. 


of me 

simple, quick. Genuine @ Gold’ Silver, Nickel’ 

— ate, sree furnished. Outfit 

com . y for use. 0° shop required. 

Clear from $2 to $5 an hour in lifetime busi- 

Ness. nvestment starts you in business. 

Steady repeat. Machine can pay for itself in 

Send TOD. AY f for FREE SAMPLE 

and ‘Tituetrated BOOKLET how you can have 

SAMPLE r life income from a business of YOUR +?) 
ana It upon satisfied customers. 
be OLE eT WARNER ELECTRIC COMPANY 


663 N. Wells St., Chicago, Hil., Dept. 409 


Large Manufacturer Will Pay 
Cash or Royalty for New Items 


Here is your chance to cash in on your inventions for new 
products made of metal. These can include machine parts, 
new equipment, or production parts. Write fully, giving de- 
scriptions, send sketches if needed—tell us your price. We will 
arrange meeting if interested—or return your material. Write 
M.M.C., Lith Floor, 353 Fourth Ave., New York 10, New York. 
STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 32 years expert instruction 
—over 108.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance’’ 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 37-S, & East Huron St., Chicago 11, mt. 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
ART INSTRUCTION, INC., 1144 Art instruction Bidg., ar ee Minn. 
(Formerty Federal Schools, Inc. 


QUICK WAY 
TO LEARN MUSIC 


_ play any instrument 


ET A REAL thrill out of music! 

Play the musical instrument 
you like best. Start right in with 
simple tunes. No tedious, old-fash- 
ioned drills and exercises. 

It's easy! Everything is in print 
and picture. You see every posi- 
tion and move. Thousands have 
been amazed at their progress in 
just a few short weeks. Now they're 
sought-after guests for every par- 
ty! Don't miss out on the papelae?- 
ty that is rightfully yours! 

Mail coupon today for free illustrated Booklet and Print 
and Picture sample that show how easily and quickly you 
can learn music at home. Just check instrument that in- 
terests you in coupon below. U. S. School of Music, 81 
Brunswick Bldg., New York 10, N. Y. 


FREE PRINT and PICTURE SAMPLE 

















U. S. School of Musie, | Te Brunswick “Bids... , New York 10, N. Y¥ 
Please send me Free Booklet and Print and Picture Sample. rt would 
like to play instrument checked below me ~y have instrument... 

Piano Accordion Ukulele 

Guitar Saxophone Drums & Traps 


Tru 
Toner "Sanjo 
Violin Mandolin Other Instrument 


Cornet 


Name 





(Please Print) 


Street 








city 





AUDELS AIRCRAFT WORKER $1 


Answers Your Questions on 1—Aircraft Materials, Terms 

2—Blueprints, Working Drawings 3—Mathematics, How ‘to Fie 
ure. 4—Layout & Bending. 5—Tools & Machines. 6—Rivetins, 
Spot Welding & Hints. 7—Fabrication, Angles, etc. 8—Assem- 
bly, Fuselage, Wing & Final—How to Use Tools 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages Illus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS 


Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 
x 2——1125 Pages—350 Layouts—1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting, Pattern Development 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK 


Practical inside information. Fundamentals of Sheet Metal Work 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Kef. Index. 


AUDELS WELDERS GUIDE 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work 


AUDELS ANSWERS O 
BLUE PRINT READING 


For Mechanics & Builders. Covers all types of blue print reading 
including ship & airplane. 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK... .$4 


Covers modern machine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages fully illustrated, 5 x 64g 
x 2. Indexed. 5 sections. 1—Modern Machine Shop Practice. 2— 
Blue Print Readi: g & How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 5—How to Use the 
Slide Rule. 60 chapters. Easy to read and understand. A shop 
companion that answers your questions. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus. 
en ‘tical mathematics from beginning. How to figure correctly. 
lasy, correct methods covering a complete review. Ill. & Indexed. 


AUDELS AUTOMOBILE GUIDE... $4 


A practical quick ready reference book for auto mechanics, | service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics, New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL $2 


A practical, concise treatise with questions and answers on the 
theory. operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS RADIOMANS GUIDE 


A key to the practical understanding of radic including Frequency 
Modulation, Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index 


Authentic, clear, concise 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY 


For maintenance engineers, electriciane & all electrical workers 
1440 Pages, 2600 lllus. Covers important electrical information 
in handy form—including Marine Wiring, Radio Principles, 
Welding. Indexed. y to a practical understanding of electricity. 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 Vols. 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers 
vols., 1600 pages, 3700 en Lapa covers. Each ~ We 
pocket size. Sold ‘separately 


AUDELS PLUMBERS & “STEAMFITTERS 
GUIDES—4 Vols. $6 


A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages—3s6i2 
Diagrams. Each Vol. Pocket Size. Sold Separately $1.50 a Vol. 


AUDELS WIRING DIAGRAMS $1 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complete & self-explanatory. Highly Endorsed Pocket C a + 


AUDELS ELECTRONIC DEVICES... 


Tells What You Want to Know About Electric Eve. Easily vr n $2 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc. 


AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


iIMAIL ORDER 


g THEO. AUDEL & Cco.,. 49 W. 23rd St., New York 10 
Please mail me for 7 days’ free examination the 
E books marked (X) below. I agree to mail $1 in 
7 days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 
If I am not satisfied with Guides I will return them. 
)] Audels PUM HYDRAULICS & AIR arteries $4. 
| Audels WELDERS GUIDE ° 
Audels BLUE PRINT READING - 
) Audels SHEET METAL WORKERS Handy Book . 
} Audels SHEET METAL PATTERN LAYOUTS 
) Audels AIRCRAFT WORKER . 
) Audels eb hespee dd ge and CALCULATIONS ‘ 
]) Audels MACHINISTS & TOOLMAKERS a aa 
— DIESEL ENGINE MANUAL... 
Audels MECHANICAL Dictiona ¢ e ° 


wok ot hy hh ed 
eee @eeeeves 
. . eee 


ineers Guide 
L on COURSE 
DRAWING and Design. 
Audeils MILLWRIGHTS a Mechanics Guide 
Audels CARPENTERS and Builders Guides (4 vols.) 
dey ~~ Guides ¢ vols. 
uilders Guides (4 vols.) . 
AINTER and DECORA TOR 
RS & GROWERS Guipes (4 vols.) 
nics Gui 


NR PROP PPENEPYPeeeNanKernye 


~ 


cal_ ENGINE EERING | 
Answers on REFRIGERA ° 
| Hawkins Aids to ENGINEERS EXAMINATION . 
) Rogers MACHINIST nays oe *@ ° 
Audels WIRING DIAGRAMS 
wey Book of PRACTICAL ELECTRICITY 
| Audels ELECTRICAL POWER CALCULATIONS. . 


eNO N 
cs ete 


~ 
Sy 


NN 
.. 


| Audels RADIOMANS GUID 
] Audels NEW ELECTRIC LIBRARY at $1.50 a Volume 
Vols. 1, 11, 111, IV, V, VE, VEE, VENI, EX, X, XE, XO8. 


Address. 


az 


> 





AUDEL, Publishers, 49 W. 23 St., N.Y. 10 
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Savings Bonds and Stamps regularl:. 








War days are 


OPPORTUNITY 
DAYS for YOU 


in Accounting... 


If you like to work with figures and are 
earnestly ambitious, accounting today offers 
you unparalleled opportunity—to serve your 
country and to profit. 

For there just aren’t enough bookkeepers 
and accountants to fill the needs of govern- 
ment and industry. There are thousands of 
new and vacant jobs. These jobs pay well 
and they are open to both men and women. 
Moreover, this need will continue through 
the war and the post-war adjustment period. 

Ask us to prove this — and to show you 
how you can grasp this opportunity quickly. 


LASALLE 
EXTENSION UNIVERSITY 


A Correspondence Institution 
Dept. 183-H CHICAGO 
I want to know what opportunity there is for me in 
\ccounting now and how I can prepare for it. Send 


me your free booklet and any other pertinent infor- 


on 


Buy Wer Savings Bonds and Stamps regularly. 


3-Monkey Cartoon Films 
GIVE Monkey cortoon Fie SHOW 


Always a FEATURE at Home Movie Show 
ideal CHRISTMAS gifts. GET THESE FEATURES. 
- SMM... .$1.25 100 Ft. 16MM... $2.50 

r 1201-A Ship Wrecked 1209-A 
Beauty Shop 1202-A High & Dizzy ....1210-A 
Always give and show Donald Duck, Bosko, Oswald Rabbit, 

Mickey Mouse Cartoon Home Movie films. 

See At Your Photo Dealer or Order Serect. 
Catatog and Prices on Reques 

HOLLYWOOD FILM ENTERPRISES, Inc. 

6060 Sunset Bivd. Dept. 116, Hollywood 28, Calif. 





Write for my Free Book, “How: to Become 
an Expert Penman."’ which shows what oth- 
ers have accomplished by taking my Course 
Enclose 10c for one of my Favorite Pen 
Points and your name with a beautiful flour- 
ishe bird written on a card. Write today. 
Tt mM. TEVIS, Box 25R, Chillicothe, Me. 


SERVICE MECHANICS COURSE 
Learn at home—how to start 
your own repair shop on little 
capital. No previous experience needed Common schoo] education 
cient. Sp pens opportunity =. | end men. Prepare now for 


after the war FE SCHOOL De book 


0 SCHOOL, Dept. $1, “4701 W. Pics, Los Angeles 6, Calif. 
and forge ah ahead 
FASTER 


Find yourself wom my THINKING-ALPHABET: discover 
new. Creative Po ~~ in your mind; locate Hidden Op- 
portunities and Earn ng-Power; win years’ advancement 


in months. MIND bowen W be trey A whl supply lasts 
Creative Mind Institute 185A W. Godtrey Ave. ( 20) Philadelphia 


yrom 
TRAIN NOW IN LEISURE TIME 
BY NEW HOME STUDY METHOD 


Now is the time to prepare for Essential War Work 
and a Brilliant Peacetime Career in Aviation. Ryan's 
tested methods of instruction will train you thoroughly 

yet quickly, in spare time. No higher education or ex- 
perience necessary A complete Aeronautical Drafting 
outfit is included with your training, at no extra cost. 


LIFETIME CAREER AT BIGGER PAY 


The aircraft industry needs Draftsmen and Engineers 
Now and for the Big Tomorrow in Aviation 
Men who today hold ordinary routine jobs will 
be important figures in the aircraft plants to- 
morrow Prepare yourself now, Send coupon 
for Free book entitled “New Horizons of Op- 
portunity.” To save time send air mail 
Se Ses Cee ee eee eee eee ae eS 
Ryan Aeronautical Institute, 
411 Lindbergh Field, San Diego, California. 
Gentlemen: 
Please send me your FREE 24-page book, “NEW HORI- 
ZONS OF OPPORTUNITY.” and full information on 
R.A. L., including cost of training, and job opportunities 


Name Ca Age 
Street 


City 


POPULAR SCIENCE 





GET INTO 
RADIO, 


7 | PREPARE FOR 
RADIONICS-2**..... CHVZLE4 


3 Big Fields in 1 (Television 


Sales and services in this miracle industry have 
boomed in a few short years to billions of dollars. 
That requires more and more experts, trained men 
fill the ever-increasing number 
constantly opening up. 

you hear about Radar as a war weapon 

it will have many applications 

clouds and darkness. Ambitious 

National Schools today are 

themselves for perhaps the most far-reaching 
nical-industrial expansion the work has 
known. They are looking ahead to personal 
perity. You can Mail the coupon today. 


MASTER ALL BRANCHES OF RADIO 
NOW, as never before, the urgent need for Trained 
Radio Men has created a tremendous shortage. Man 

mobilized for duty on the TECHNI 

Engineers Service men and 

operators perts im & in laboratories and 

countless undreamed-of applications are on 

u A ** list. The war has stimulated 
mand Civilian an fields 


n 4 » — 
gardless sther you 2 civilian or enter Military Service » ~ 
National ing i < you for a real future s good pay 
job, responsibility and marve opportunity r advancement 

LEARN AT HOME 
NOW, you can learn AT HOME in your spare time. National's VICTORY 
training plan speeds up your progress right from the start, yet omits ab- 
solutely nothing vital to your preparation. « 
mbitious 


FASCINATING WAY TO LEARN RADIO For 39 years National Schools has trained a men for Top Pay 


Eliminating dry text books, National's plan of rapid Home Training ac- trades. Squarely behind your Home Training are the modern, completely 
i ; 


gs you the proved Shop-Studio-Field service methods that are equipped Training Shops of National Schools where we develop and 
st training shops. This training is simpli prove every Shop Method Assignment sent te you y phase of your 
sp Radio step by step in a way that grows training is personally supervised by an established Faculty of practical 
y. No previous experience needed. When you experienced instructors and engineers. They have developed progressive 
complete are prepared for a good radio job at excellent of training you in your own home, based on 
pay or may establish your own radio business. Bear im mind that with pra re. Unique training facilities give you Home Train 
the war-time curtailment of radio sets there is a huge increase in service Resident School Shop principles—methods not available from 
work in Radio manufacturing plants source, to our knowledge. You'll he amazed when you receive 
also need »chnicians to help produce Complimentary Lesson and full details 
‘lars 


oe an : KEEP PRESENT JOB WHILE LEARNING 
radio equipment ae ty re Regardless of previous education or age, y¥ can Train for Radio 
elaborate sound systems , . Continue your present job arn while } learn. If subject to 
ing by leaps and bounds " . Military Service, all the more important you get pre-training 
NATIONAL GRADUATES MILITARY SERVICE 
WIN GOOD POSITIONS Prepare for Ra opportunities in U. S. Govt. Service in Army, Navy 
ous o ms ¢ " She : Marine, Air Corps, Coast Guard and 3 branches. Pre-induction 
i 7 —_+ ~ ume a en — %~ preparation gives many Nationa! graduates promotion 
many parts of the World—strong testimonials ¢ and increased pay from the start. In addition, the 
of successful Training " time you spend in military service further develops Qualify for 
2 > 
| technical ability so after the you Se Jobs 
qualified to handle the expert Radio Expert 
**National Schools has done won- n high-paying jobs in the hooming Radio Industrs Br adcasting 
derful work for the man who Many men mm in military service are tod Aireraft-Ma 
wants to get ahead in life taking National’s shop-field training 
Your Y can et 
ob ata eher salary SPECIAL OFFER 
ington 3 So that you can demonstrate to yourself the case and ra- 
pidity of learning Radio at home, National Schools will 
present to you one Complimentary Lesson free, accom 
panied by Opportunity Book of Facts and Dctails about 
all branches of Radio. Use Coupon. Mail it today 


NATIONAL SCHOOLS 


los Angeles , oir 





manufacture 














MEN WANTED 


Ages 16-50 
In Radio, age is not a factor. 
Training is the main require- 
Vv 17 006 Na 


ment ore than 3 
tional Graduates 


1 National Schools, Dept.1-Ps (Mail in envelope or : 
' 
2 FREE ROCESS ee sae 


» RADIO OPPORTUNITIES, Book, with full detoils obout how | CAN become o RADIO Technicion 
— TRIAL LESSON ,! AGE 
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Free 7-Day Offer! 


REPAIR AMY MAKE CAR - 


experts —do repair jobs 
easier, quicker 

Explains every auto re- 
pair operation STEP-BY- 
STEP. Easy-to-use! Hun. 
dreds of photographs, dia- 
grams, drawings, show 
exact “how to do it” of 
repairs, adjustments, re- 
Ae ml ee placements. All jobs on 
pmorienn Bantam: every model since 1935! 
Auburr Engine; Electric, Fuel, 
Cooling, Lubrication Sys- 
tems. Clutch, Transmis- 
sion? Universals; Rear 
End; Wheels, Brakes; 
Knee Act.on, Shock Ab- 
sorbers, Springs; Body; 
Free Wheel, Overdrive, 
Fluid Coupling! 


150 FACTORY BOOKS IN ONE! 
Imagine a COMPLETE 
COLLECTION of ALL 
official shop procedure 
manuals, prepared by 
each car manufacturer's 
own engineers! That's 
what you GET in this book! 
Open the manual to the car 
you want—you'll find every- 
thing to show the right way 
to do the job. This is the fac. 
tory shop manual used by 
the U. S. Army, trade, tech- 
nical and vocational schools, 


SEND NO MONEY 
Simply fill out coupon be- 
low. Mail it today and a 
copy of MoToR’s up-to- 
the-minute New Auto Re- 

pair Manual will be sent 

to you at once for 7 days 

Free Examination. 


Graham 


Hudson: 
Hupmobile i >: 
LaSalle: L 


plane: Willys 
200.000 Fact 
Charts, 900 








ToR Book Dept., Desk A-2, 572 Madison Ave., New York 22, W. Y. 

ush to me at once: (check box opposite book you want). 

a Retee” 's AUTO REPAIR MANUAL fformerty 

Factory Shop Manual’). If I will 

remit $ r $i monthly for 4 months. er 35e 

postage witt final payment ($5.35 in all). Or I'll return 
book in 7 days. (Foreign, remit $7 with order.) 

7 MoToR’s TRUCK REPAIR MANUAL. If O.K., I will 

mit $2 7 days, $2 monthly for 3 months, plus 

n all). Or rll 


tage \ final payment ($8.35 
y (Foreign, remit sil with order.) 
Age 


State 
ing full payment. WE pay 35c 
Return Privilege 


eee ee ee 


Check here if enc 
postage. Same 7-Day 


20d Buy Wer Savings Bonds and Stamps regularly. 


don’t WORRY 


Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
securely, comfortably—day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential. 


BROOKS COMPANY, 160-C State St., Marshall, Mich, 





try needs manufacturers on small 

on FH of Lamp and Clock Stands 

Art Goods and Novelties in Plastex and Marbie imita- 
tion. Expe erience unnecessary . ¢ material makes regcu- 
lar 10c store sellers. Rubber + moulds furnished for speed 
roduction. Small rns 

placed. Ambitious 
e . Our Free book- 
jet will interest and benefit you 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Av.. Hew Tork 56, 8.7. 





HOW TO LICK 
THE BIG GUY 


Send 


Guaranteed Learn Easily Quickly step by step 
loc to-day for trial lessons, full details. 
-7 N. y.19 


MODERN SCHOOL OF JIU-JITSU Dpt. B, 5 W. 52 St., 


@ AUDELS HANDY BOOK OF ELEcTmCItY 
MANDY For Engineers tr sand 


ested in Elec 





ill inter 


that answers your questions, 
@ INSIDE TRADE 
INFORMATION ON 


Meters~Bat 


« Elevators 
Railway 


2600 ILLUS. fill in and mai 
vege. AUDEL & CO., 49 West 23rd Street, New York 
Please send me “Aude ls Handy Book of Practical Elec- 
tricity’’ for free examination. If satisfactory, 1 will send 
72 $1 in 7 days, then $1 monthly until $4 is paid. Otherwise 
will return it. 





Name 
Address— 


Occupation 


Lh 
READ FOR 
PROFIT! 





Reference 
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FIELD OF OPPORTUNITY 


PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 


@ Leaders in science and industry have long been saying, “Keep your eye on Plastics.” 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 


THIS IS YOUR Today there’s a big need in vital war production for those who 
are trained in Plastics. From one to a hundred articles made 
BIG CHANCE of Plastics must be supplied for every man in our fighting 


forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory. And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 


There is scarcely an industry in which these so-called “miracle materials” will not 
play an a part. After the war many old materials, methods and skills will 

e replaced. Acquire the all-important “know how.” Be in a position to step into 
one of the key jobs. 


Turn at least part of your leisure time into money. Qualify at 
YOU CAN LEARN home for a larger income in an interesting career. Build 
i ileeelems Lime 8 creater security for your future in a vocation that looms large 


on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 


It’s easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 


sooner you take this easy 
step, the sooner you will ME - STUDY TRAINING SINCE 1897 


reach your goal and reap the Room, 
rich rewards. ; * : 
P Take This First Easy Step 


AMERICAN SCHOOL OFFERS 
COMPLETE TRAINING SERVICE G Mw an @mmm lw WM MOU at mI) 
AMERICAN SCHOOL, Dept. G-146, Drexel at 58th, Chicago 37, tl. 


IN MANY SUBJECTS 
You who have not completed high 

Wtthout obligation, Please send FREE and postpaid, bulletin and details 
of the Subjects checked. 


school or have missed vocational train- 
ing in college, and who cannot spare ¢ 
time to go away to school, can complete OPLASTICS ENG’R (Accounting and ODrafting and Design 
: rs Poni hoi ¢ man ORefrigeration C.P.A,. for Men and Women 
your education in your choice of many OArchitecture OCost Accounting ORadio 
subjects. Several of these are listed in oe Bultine bing mn. OMigh Schost , 

ight. Check the subject ractical Plumbin 1 eeping OAir Conditioning 
the chick 9 apy Be fill in ane OAutomotive OPrivate Secretary eplesueet 
in which yo . ° 4 Engineering ODiesel Engineering OMechanical Eng. 
name and address, clip and mail the DAviation Drafting OSurveying & Topo- OShop Management 
coupon today. OAviation raphical Draftin OTool Making 

C Business Mgnment OSheet Metal OBetter Foremanship 
OC)Railway Training Pattern Drafting OMachine Shop 
OCElectrical Engineering Operations 


AMERICAN wi Lele) & Name ee seeee Occupation sone 
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PRACTICAL, EFFECTIVE 


Address 
Dept. 6-146 Drexel at 58th Street, Chicago37 FE cx 


JANUARY, 1944 Buy War Savings Bonds and Stamps regularly. 





HERE IS YOUR SUCCESS CHANCE é | j 














a A 


RADIO-ELECTRONIC 9h: OP. Weare 


Trained Artists Are Capable of Earning 


TEL TUTTE | 17 iM. $30-850575 & WEEK 








able Art Career! Start training at home, now! 


Ly s ple asant = inge resting to study 
OMMERCIAL ART, 

Sianine. ‘cantoonine all in ONE com- 
plete course No previous Art experience neces 
sary —we teach you step-by-step by our practi 
cal home study method well-known since 1914 
“ vite tedew for information in FREE BOOK 

‘ART FOR PLEASURE AND PROFIT’ tells 
sll about our course. material furnished. serv 
tce—and commercial opportunities for you 
in Art. State age 


WASHINGTON SCHOOL OF ART 
Studio 131K, 1115-15th St., W.W., Washington 5, D.C. 








’ LEARN PHOTOGRAPHY NOW 
SPRAYBERRY TRAINS YOU QUICKLY Never before so many job and career 


opportunities! Photographers needed 


FOR WAR AND PEACETIME WORK in business, industry, science, N.Y.I. gradu- 


ates winning promotion, higher pay in Armed 
Forces, Qualify at America’s largest. oldest 
You GET A DUA L-PURPOSE RADIO SET school, Resident or home study. FREE cat- 
alog describes commercial, portrait, motion 

The offer I make you here is the opportunity of a lifetime. It’s picture and color courses, Write today! 
our bie chance to get ready for a wonderful future in the swiftly of PHOTOGRAPHY 5. St., New 


eZpanding field of Radio-Electron- : . - 
icg INCLUDING Radio, Television LOW AS 


pap meme UC A010 Sey BB vn) ELECTRICAL ENGINEERING EP 3 


Sie time to start. No previous : ELECTRICAL ENGINEERING. Get good grasp of wide electrical 
e rience is needed. I supply you ba field understandable. Theory made 
Radio Parts which you use to ' 7 as <Extra fine course in radic. Pabiie address, hote-electric 
- . , 2 wor ra am ou to A-Tg - service man vacuam nict: Tuilti 
pre-experience in Repair ; ONLY $25 Deferred [ om. ~~~ needed tea 


These same Parts are used > pete fen t fer {ree tH 4-2 udent ma. —- , ete. 
ing n for Signa] Trac- FRI ee NeEnina scHoot . Paantineee 561 
at Lincoin, Nebr..) WA SHINGTON.. o. ®. c. 


PREPARES vou ror A Pani. ~ ELECTRICIANS! RADIO MEN! — 
+ or Good Radio Jobs, Civilian or Military corm More Money! ELECTRICAL 


berry, couree state right at the beginn . and RADIO 


he various subjects across in a clear 


i to learn Radio Set Repair and tall 1 Ww 
ctical, proved, time tested methods. I teach you how 
i repair Electronic Equipment. Soon you'll be quali- : 


od paying job in one of the nation Radio plants 


j ! 
UST OFF THE PRESS! re - MANUAL 


“How To Test and Repair Radio 
Sets Without Meters”’ 





e- 


e? 
“3 


bea 


GUARANTEED BY 
COYNE 


YOURS FREE tnese si pa - 1s | Yours 5 Days Free 


™w 0 VA L U A BL E i cn ng a re al : tt ; ‘mun Needed by war workers, maintenance 


men, beginners, old —— Nothing 


VER else like it. Saves time, helps boost your 
9 pay ...4 GREAT BOOKS IN ONE! 


500 1. New Step- = -Step Trouble Shooting 
Course. 2. 500 Shop Prints. 3. Elec.- 
Large Size Radio bistionany. 4. Spare Time Jobs. 
1 yr. Technical Counsel by 
Electrical FREE! mail from COYNE staff, on 
and Radio trouble-shooting problems. 
Shop Prints oer NO MONEY! See offer below 
-How to re Sati eoee guaranteed by famous 
ad COYNE “ Learn - by - Doing"’ Elec 
and use them trical School. Rush coupon now! 
eeeusses= Sse eeeen ee eee eae eee 
. Fae eet te 4 FREE TRIAL ,; 
' St., Chicago 12, U 
=r 2 ith all shipping charges . reer new ( SOYNE Ele« 
8 trical and Radio Trouble Shooting Man Within 5 days after 
g setting it I'll either return it or send 3. then $3 monthly unt 
total of $8.95 is paid. { | Cash price $8.00—you save over 10 
@ Same 5-day free trial and return Seitlbane: 
' 
' 


KE training 


(ae 


tha 7m |\MAIL COUPON! 


SPRAYBERRY ACADEMY OF RADIO 

F. &. Sprayberry, President 

Box SOOZA, Puebio, Colorado. 

Please rush my FREE copies of “HOW t 
PAIR RADIO SETS Without METERS 
MAKE MONEY in RADIO 





‘ 
Name 


Address 
‘ NAME 


Ma “ 
. ADDRES 
See ee eee ene eee ee eee ecacaaeecnad S CITY ’ STATE 
Ge eeeeseeseeenunl J bocasce 


Freeecececeeseeses 


teeneeeae 


2°?f Buy Wer Sevings Bonds and Stomps regulorly. POPULAR SCIENCE 





LEARN «.g MOUNT BIRDS 
nt HOME "8 ANIMALS - ce 4 7%, 


HAD $O MUCH FUN IN MY LIFE. [I'VE 
ACTUALLY DOUBLED THE PLEASURE 1 
ET FROM MY HUNTING ANDO REALLY 

HAVE oaemas Ve SHOW FOR IT. 


ee ee aed 
o, | 
snow rs 














Y HARD? NOTA GIT, AFTER YOU GET THE HANG OF 
{T. WHY JIM, TO ME TAXIDERMY IS THE GRAND- 
EST HOBeY IN THE WORLD. I'VE MADE AS HIGH 





TROPHIES FOR HUNTERS. WHY DON'T 
tT UP? 


'M SURE GOING TO— WHAT'S 
COW-HIDES, | TAN THEM INTO LEATHER hs maf / THAT ADDRESS? | HAD NO 
\FOR BELTS, HARNESS AND STRAPS. pes | IDEA WHAT I'VE BEEN MISSING. 





“\\ "[asetingPleasurensPrelitemnnArt 


* YOU LEARN IT EASILY, QUICKLY, BY MAIL IN SPARE TIME 


Men, boys, pelle Taxidermy. Taught by Experts. 
ALL SECRETS revealed. It will amaze and delight you. 


Hunters— Fisherman Wild Game Not Needed 


Save your trophies. ey are You can use common animals aad 
Y Mount them for pom and _ birds; squirreis, rabbits, little chicks 

den. Have a Museum. Win fame its. kittens, pigeons. even frogs. Wwoane 
» A hem in homan and humorous groups 

ag a Taxidermist. Make | Fun; and profitable, too. This is feewe os 
money in spare time ... You learn ovelty taxidermy: it’s included in our 

to mount (stuff) expertly, Birds, Aat- Sekave leseoea. It's Marvelous. Wate rite the school 

mailp, Fish, Game-Heads, just like life. “ 

That is Taxidermy. You can be a Taxi- Is T Profitabdic . 

ested. Mail Coupon right now for the aston- i to A TGF rom SPA E Ehiwe ALONE. 


ishing Free Book. NERF OL cece tien recone 


Our Students Succeed "10005 Tanning 


This old reliable school has juated 250,000 
etadents with uniform ‘action. If we ha Tan fine harness, sole ard chrome 
that wean this wart paber, uber, eu MUST ogres Contpaces sine. ¢ fares with the hair on. Ox 

e 


offer you with 
fe puccces I ~~ A this vast num- erafesnne,2 your on leaiherat 


Say < ill be del So Profits. 
BEND COUPON Pag FORFREE BOOK: yh et 


Mail Coupon FREE E BOOK\ 


Or « posteard will do. No ob Northwestern School of Taxidermy, 
Tne beautiful 


Fred, be swe to- | 
now Aint 


PAID. Write today. State your Age. 
WORTHWESTERN ERN SCHOOL or ya) TAXIDERMY sarees 


Si 
JS. 


JANUARY, 1944 Buy War Savings Bonis and Stamps regularly. 


/ THAT WAS A GREAT) THAT'S JUST WHAT )]] (WELL, 1 SEE YOU REALLY ARE TAKING UP 2| TP) 
HUNTING TRIB, BILL, “/ I'VE BEEN THINKING— TAXIDERMY IN EARNEST, BILL. - 
ALL THE DUCKS WE. naneiened 
; TO THE NORTHWESTERN ||THAT'S RIGHT, JIM—AND I'VE NEVER 
\\ SCHOOL oF OF TAXIDERMY 
EARN TO 


DER MONTH IN MY SPARE TIME, MOUNTING 
Tt YOu 


*) 
= 


oO 
c 
v 
© 
=| 


a 


ied EER-F BEEIO uo3j 








“YOU ARE UNDER 
ARREST” 


There’s a Thrill 
in Bringing a 
Crook to Justice 
Through 
Scientific 
RIME DETECTION 


I have taught thousands of men and women this excit- 
ing, profitable, pleasant profession. Let me teach you, 
too, in your own home. Prepare yourself in your leisure 
time to fill a responsible, steady, well-paid position in 
a very short time and at very small ¢ost. hat others 
have done you, too, can do. 


53% 


of all 
American 
Bureaus 
of 
identification 


Employ I1.A.S. students or graduates. 
Fin Print Identification—Firearms Identification— 
Pol Photography—and Secret Service.” That's what 
It the men who now handle jobs in Identification 
Bur@@us throughout the nation. 

And@ now I repeat, THIS time to YOU. Just give 
me @ chance and I'll train you, at home to ‘fll an im- 
portant position in the fascinating field of scientific 
crim® detection, It is not expensive or difficult to learn. 
Now is the time to start. War conditions make it 
necessary to guard against sabotage by enemy aliens. 
Finger Print identification is one of the recognized 
meags of uncovering them. The need of more Finger 
Prim® experts is evident. Fit yourself now to help win 
the War and later on to hold down a fine job as a 
recognized expert in Crime Detection. 


F EE! “BLUE BOOK OF CRIME” 
g@ It’s a thriller, filled from cover to 

cover with exciting information on 

sciemtific crime detection. It tells about some of the 
most interesting crimes of modern times, and how the 
crimimals were brought to justice through the very 
metiods which you are taught at I.A.S. The book will 
‘ei et’ too, how at a cost so low you shouldn't even 
thi of it, you_can get started on this important work 
witheut delay. Don’t wait. Clip the coupon and send it 


alo today. 
INSTITUTE OF APPLIED SCIENCE 


Dept. 1361, 1920 Sunnyside Ave . Chicago 40, Ill. 


Be A 


FINGER 


PRINT 
Expert 


“I will teach you 


CLIP AND MAIL COUPON NOW 


Ave., Dept. 1361, Chicago 40, mM. 


OASTITUTE OF APPLIED SCIENCE, 1920 Sunnyside 

Gentlemen: Without obligation, Send me the “Blue 
Book of Crime,” and complete list of Identification Bu- 
reaus employing your students or graduates, together 
with your low prices and Easy Terms Offer. (Literature 
will be sent ONLY to persons stating their age.) 
Name 
Address 


Buy Wer Sevings Bonds and Stamps regularly. 


BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


Of Tired Kidneys 


If backache and leg pains are making you miserable, 
don't just complain and do nothing about them. Nature 
may be warning you that your kidneys need attention, 

The kidneys are Nature's chief way of taking excess 
acids and poisonous waste out of the blood. They help 
most people pass about 3 pints a day. 

If the 15 miles of kidney tubes and filters don’t work 
well, poisonous waste matter stays in the blood. These 

isons may start nagging backaches, rheumatic pains, 
leg pains, loss of pep and energy, getting up nights, swell- 
ing, puffiness under the eyes, headaches and dizziness. 

Don’t wait! Ask your druggist for Doan’s Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from the blood. Get Doan’s Pills. 





Begin today. iiite new | for our Free Book. ‘‘How 
t come a Good Penm: rontains specimens 
and telis how others learned to write in spare time 
Bestese 0c for your name beautifully written and 
® ee n point Leaited le for shaded writing Write today 
MET LYN SC © PENMANSHIP 
y439 midge Building. Kansas City, Mo. 


. MONEY IN RABBITS-CAVIES — 


ind put you in touch with other markets 
¢ “atalog and copy of magazine l0e Or send 

WE : BU Book Catalog and Price List and 3mo.'s Subecrip 
tion to the AMERICAN SMALL STOCK FARMER. 


OuTpOoR So 8VSS. PEARL RIVER, &. ' 
Rani SPECIAL 
UL ia OFFER 
A a) FOR 
A —— = AGENTS 


= 
“Blue “Print 2 27° x 36" shows how to find length 
of any rafter, fing 
-_ polygon 3 to 16 sides, read boar 
octagon scale, goneer tables 
down for model 








ch. 

50c in coin or money order, No Stamps or chec 
MASON & PARRISH TNOINCERS. 

_ 2105-5 N. Burdick St. Dept. B Kalam 


LEARN MENTAL TELEP 
megane D AHEAD OF THE CROWD / 


ROCKET YOUR AMBITIONS into reality “cet 
things you want; banish Fear, solve problems 
quickly! Fascinating methods and experiments 
Write TODAY for startling FREE Rookies and 
convincing FACTS. Or send $1 f« 

lessons and GREAT KEY THOUG HT 
Guild, Box $82 8. _ Marrisburg, Pa. 


What Every Mason Wants 


We have Mz asonic books and lodge sup- 
plies for Blue Lodge, Chapter, Com- 
. ante lg Scottish Rite, and Shrine. 
4 OUR RITUALS ARE USED THE WORLD OVER 


Send for free catalog of books and rituals for Masons, Odd 
Fellows, Knights of Pythias, Knights of Columbus, Elks, etc 


EZRA A. COOK, Publisher, P.O. Box 796, SJ, Chicago 90, Ill. 


azoo, Michigan 
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AWA? 
HARMONY 


iiaa St) ‘Adhantean 


Hundreds of prospects near you: sports- 

men “ pio rs in 
rooms war 

on dem sand their snug warm 

sturdy construction. 


house 
Men " ac 
free Setlen “comfc yrt 


COMPLETE LINE 


r and wool work shirts, 
shoe styles and women. 
mmimissions. Write today for 
"SAI ¥ S OUTFIT. 
MASON SHOE MFG. CO. 
Dept. ™-235 Chippewa Falis, Wisc. 


POPULAR SCIENCE 








«Fun foDray 


: A COMPLETE SELF-INSTRUCTION COURSE AND REFERENCE BOOK 
Se with over 1000 “How-to-do-it” SKETCHES AND DRAWINGS 
~~ * 9 Sections—a.$9 Value All fo only ooo 


FIGURE 
+ 


| 


A- ys 


~ |} 


s “h. 
i 


Anyone who has learned to write, can learn to draw! This help- 
ul book removes the mysticism that has surrounded art. By 
reducing th lements of drawing to its simple steps, it teaches 
THE BEGINNER to draw, and then takes him by easy, clearly 
illustrated instructions, into more and more advanced subjects. 
As the illustrations show—this complete course covers 9 
BRANCHES OF PRACTICAL ART. Each division is explained by 
a specialist. No previous knowledge on your part is expected. 
Within a few days, you will be drawing with an ease and enjoy- 
ment you never thought possible. For the professional artist, it 
is a REFERENCE BOOK and veritable mine of information. 
This book guides you from the first stroke on paper to selling 
the finished art work. Includes specific instruction, advice, 
tricks, time-savers, special effects, on:—Still Life; Animals; 
Anatomy; Human Figure; Faces and Portraits; Lettering; Lay- 
outs; Cartoons; Animated Cartooning; Advertising and Com- 
mercial Art; Illustrations for Newspapers, Magazines, Books; 
ng Book Jackets; The Use of Color; etc. Teaches you by 
diagrams. and instructions, how to draw: a feet, heads 
ears, noses, mouths, eyes—in different positions, of different sexes 
il ages wnd with different pers vectives. Shows you how to attain 
indicate: Action, Proportion, B. -e, Composition, Shading 
thm. Symmetry; and how t x : laughte anger, terror 
en md othe o 
nd comic dr: r °o rT, th 37 _ COM 
ALPHABETS st F y Art Terms 
ypes of W ‘ , ot ¢ y an 
fusely illustrated with 2 THOL SAND ,~ * and 
Example Drawings. Sketches Pictures 
Ordinarily a course of this scope costs much more money, but 
o make it available to everyone seeking a practical knowledge 
and enjoyment of Art, we have set the special | 
ONLY $1.00 FOR THE COMPLETE COURSE, NOTHING 
TO PAY! This is. undoubtedly. the greatest bargain in the ¢ 
world today! As the supply is limited, we suggest that 
write now for this amazing hook and value 


Knickerbocker Pub. Co.,120 Greenwich St., Dept.X-24,New York 6,N.Y. 


pane seeen 


x-24 | 
Dept. _¥- 
pocker Pub. Co. vork 6 maw’. If 
Kahr oreenwicn St. et T’s FUN TO. RATet my J 
copy ° hor 
Rush oe i may urn 

not delif sat 
money »a&« 1.00 In full pay™m* 


»s 
an Tenclose ary will pay PO 


ete a, Phin Cem RE ie a RB Se San 





a. ‘ 
se eapectoeid 


tman $1 oo pies 
m send ‘ 
postage 
Name. 
Address - 
city & State 


JANUARY, 1944 Savings Bonds and Stamps regularly. 





NOW GET TOUGH 
DOUBLE-QUICK! 


Learn how YOU can be dangerous. 
Lick brutes twice your size with only 
your bare bands, even when they are 
armed. This powerful fighting system 
is unbelievably efficient. You don't 


— ”\ need ox-like muscles — it's brains 
AV that count! New, easy self-study 
- course at amazin | low price. Free-trial 


offer and money-back guarantee. Hurr rite today for FREE 


7 ) S. m Co. a — Dept. A:503, Chicago 
n eed s DETAILS. Nelson Co., 3215. Wab Pp go 
Trained men! tree RTOONINGF es 


There is a tantly mounting demand for trained men FREE TRIAL LESSON! Cash in on your sense of humor — 
‘ AT HOME = MAIL Have fun! Make wo . 
in pract y ev bran f Aviation. And t wi perience needed to start. Write today for FREE LESSON 
; geri teehee ad mailed postpaid. No obligation. 
quality f s | WOrk NOW, Will De reacy tO go Cartoon School. Dept. S, Argyle, Wis. 
places in Aviat n it begins its tremendous peace- _— -z —_ = . 
time commercial pan Here. at Embry-Riddle 
you get thorough training which makes you a specialist ; 28-page book, ““Stammering. 1\ 
: ction,’’ describes the Bogue U ni 
whatever bran 1 s If you rally aspire t for sclentifie correction of stammering and stut- 
. he toring succersful for 43 years. Benj. N. Bogue, 
upon toda De pt. 1857, Cirele Tower, Indianapolis 4, Ind. 


you can be on ‘ENGINEERING, Broadcasting, Serv- 
Ta act: icing, Electronics, Aviation, Marine 
bY Police Radio taught thoreughly. 

48 weeks’ Engineering course equiv- 


alent to 3 years’ college radio work. School established 1874 
all expenses low. Co-educational. Catalog free 


n 


Dodge Institute. Dept. 503 Valparaiso, ind. 





ee end YOoUW 
School of Aviation THIS FINE SUIT=— 


MIAMI 30, FLORIDA 
. Will You Wear tt and Show it to Fr 
Enrollments, Dept. 9 I need a reliable man in your town to get a fine, made-to- 
< “ - measure, all-wool suit without paying cash, 
gining at Embry-Rid a few orders from friends. Wear it . 
Mircraft Engine Mechanic ¢ ree take more orders with my line of nearly 100 quality fab- 
T rics, all sensational valaes, guaranteed. You can make up to 
Aircraft Mechanic Course $12.00 in a day w.thout experie nee or investment. I supply 
Aircraft Draft ng & Des gn everything required FRE Write teday,. giv age, 
4 fe Draft +P . . STONEFIELD, 1330W. Carvings. Deot. A- 82i, Chicago 
ircrait ra ing ‘ rocu 
> Courses 
ster Instrument C 
Cou Bakers make good money! Now 7th Industry in wages! 
Nearly depression-proof. New home study Baking Course 
qualifies you. Common school education sufficient. If you're 
ambitious, wi yyitetee Seat iste mle og in Baking ¥ 
tional 








Instructor's 


Learn Profitable Profession 
in go days at Home 


w m 18 
Many Swedish Massage graduate: $50, 
§ . week Large full time in- 








arm . 
from hospitals, sanitariums, 

Sligneiy oS Used an wee ateoen Saco ¥ eiubs or private practice. Others make good 
Tho rasan + ol ether money in spare time. You can win inde- 
r & sport goods for hunter pendence and prepare for future secur- 

ee “~ Send 10¢ for 82 page catalog re ity by training at home and qualifying 
turned with first order for +o a on and 2 
“ “Ss , . page Inst rated on REE-—Now! 

Aand N SUPPLY CO. . THE College of Swedish Massage 
4764 LESTER ST. RICHMOND, VA. Dept. 170, 100E.OhioSt.,Chicagoi1 





by checks 0g 
these 


Compare feature by feature and you'll choose 
Hobart on its exclusive features alone. For 
Hobart tr Simplified”, yet nothing has 
been eliminated. Hobart is stil] a quality-bull 
welder made to do every welding job better 
Thousands ore now in war plants speeding 
work, making stronger products. They can do 
the same for you. 
PLAN NOW! Design for Post-War 
mode easier with Hobo 
“Practical Design for Arc Welding” 
Ask to be placed on the mailing list 
to receive this free design service. 


HOBART BROS. CO., Box P-14, Troy, 0. 


Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 





Mechanitally Guclined Men 
HOME APPLIANCE 
REPAIRING 
Offers 6g Money Independence 


‘ 

America’s War Made Industry 
Restriction of manufacturing has meant that the men who 
know Home Appliance Repairing—fixing refrigerators, vacuum 
cleaners, washing machines, motors, welding, nickel plating, 
etc. etc. are reaping a steady, daily stream of dollars and 
building for themselves a permanent profitable business. 


No Previous Experience Needed 
The ability to hold and use a tool plus an ambition to make 
money, i 7 — that you need to become a successful Repair 
Shop 


Full Time or Spare Time 


Work as many hours as you want. $5.00—$6.00 an hour often 


made 
New Course Tells An 


Our new course on Home imple. eas Repairi yoetusly 
illustrated shows you in simple, easy to —+ — SER anguage 
how to make all repairs, buil if) tools you need and how to get 
business to come to you. Price of course is so low that your 
savings on your own household repairs will quickly pay for it. 
Send today for complete FREE literature on how you too can 


get starte 
CHRISTY SUPPLY CO. 
2835 N. ¢ Central Ave. Dept. D-1201, Chicago 


STUDY ATHOME 


A Chartered Educational Institution 
oun vite ENGINEERING: Electrical, hanical, Drafting. 
Architectural, Steam, Aeronautical fiadio. " structural. Mining, 
dustrial h Marine. Chem 

$ Philosophy: Education; Letters 
Paychology; Sociology: Physics: 
Chemistry; Busine and 


enc 
Commerce; Accounting; Mathematics; Statistics; Agticu ture. 
McKinley-Roosevelt incorporated, 4610-AC, Sheridan Road, Chicago, 40 





Petroleum 


Every operator 
and mechanic 
needs AUDELS 
AUTO GUIDE. 
This book saves 
time, money and 
worry. Highly en- 
dorsed. It pre- 
sents the whole 
subject of auto 
mechanics: 
1—Basic 
principles 
2—Construction 
3—Operation 
4—Service 
5— Repair 
Handy Size, 
Easily 
i y understood. 
NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 
Over 1500 pages—1540 illustrations showing inside views of 
modern cars, trucks and buses with instructions for all service jobs. 


ASK TO SEE (T!—To Get This Assistance for Yourself Simply 
Fill in and Mail Coupon Today. 


$ 
4 Se 2 _PAY | ONLY S $1. A MONTH — 


AUDEL “Publishers, 49, \ West 23rd d St, New York 
— = sh _ 
wise | will 


free examinat 
ayas nee remit $1 monthly until price of $4 $4 % paid. Other- 


Occupation 
Emptoyea by 


JANUARY, 1944 
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You CAN HELP SHORTEN ma , 
4eup ayeRiCa WIN THE PEACE 


“TODAY'S INVENTIONS ARE KEYS TO THE FUTURE 


Your IDEAS have a place in TODAY’S think- 
ing—of war planners and peace planners. For 
it is to you that industry will turn for the 
time and labor saving devices—the new and 
improved products—that are NEEDED to 
bring about the marvels of tomorrow’s world. 


No matter what your idea is—don’t delay in 
developing your inven- 
tion. Once your patent is 
granted, it is yours, for 
17 years—to sell or to 
license as you see fit. 
Many inventors are sell- 
ing their patents NOW 
—to forward-thinking 
manufacturers who want 
to get into peacetime 
production as soon as 
the war ends. 


WE'VE HELPED MEN 
LIKE YOU FOR’ NEARLY 
HALF A CENTURY 


Nearly all inventors tak 
advantage of specialized 
Patent Attorney serviced 
A competent staff is a 
your disposal—your ap 
plication is pushed to 
conclusion—sav@ 
money and 


speedy 
ing you time, 
trouble. 


These two books give you all th 
information you need. They hav 
helped many successful inventors 
they can help you. Profusely illus 
trated, they outline clearly every 
step you must take—give you valu 
able tips on how to make your in 
vention practical; show details of 
115 fundamental mechanical move 
ments. Atso included with thes@ 
two books—you get the ‘‘Evidenc 
of Invention’’ form that will hel 
establish your claim. 


o 
SEND FOR THEM 
TODAY— 
JUST MAIL THIS COUPO 


: Knen 
Victor J. EVANS « Co. 


REGISTERED PATENT ATTORNEYS FOR NEARLY 50 YEARS H 
840-A Merlin Building, Washington 6, D.C. i 
Please send me your books, ‘Patent Protection” and 8 
“When and How to Sell Your Invention’’—also important §& 
“Evidence of Invention” form, without cost or obligation H 
7 

' 

7 

' 

| 


These 
FREE BOOKS 
tell you 
WHAT TO DO 


NA IMNC......ccccccersccoceee 
Address.. 
City and State 


SS eee ae ee eee eee eee eee eee eeee 
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lt s ) Ol R future Make the most of it! 
Start now to earn HORTof GASOLI NE 


the bigger pay in 
Do you have to curtail your driving? Is your oO 


electrical repair truck laid up? Your tractor idle? In short, is 

gasoline shortage hurting you? Well, it needn’t. You can 
generate your own gas from waste wood or coal and 
water! Such a generator can be made from scrap materials 
' easily obtainable, and attached to your car truck or 
in electrical maintenance and repair—and at top-notch ppg 4 tractor. Save money, and help beat the Axis! Cash in on 
Are you ready—with experience and ability—to cash in on it this vital knowledge. Complete instructions $1.50. Limited 
Others are getting just the sort of background needed—quick 


. pcdlitior 
practical'—to handie the great variety of electrical mainte- 7 
nance and repair work TODAY—from this well-known elec- THE MATTHEWS MANUFACTURING CO., 
trical library. You can too DEPT. 110 CALGARY, CANADA 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR Za ai leliKian alelilice| 
5 vols., 1826 poges, 1724 illustrations Patented or Unpatented 


Gives you the know -ho to tackle any wiring or motor 
ob. Five books show you HOW—to instal! all types of motor 


wes there ever such an op- 
portunity to get started 





sag ° 4 tart 4 Inventions can now be safely sold without patenting 
and generator units—to inspect and repair motor starters an expense. If vou have a practical, useful idea for sale 
generators—to diagnose motor and generator troubies—to fig either unpatented or patented, write teday! 

ure new windings for old cores—DC and AC windings—to test 


ermatese windings—tect iaduction meters. ote.. ete. Ont Chartered Institute of American Inventors 
book is full of trouble-shooting charts that show quick Dept. 3, 631 Pa. Ave. N. w., _Washington, D. C. 


symptoms, causes, specif remedies, et 


N al 
Take the first step toward improving YOUR future— My _ Pereonel 
Mail this coupon TODAY strictest confi 
: ' dence on all 
Ne money down—special price—easy payments—FREE trial 


your patent 


cen PERSONAL SERVICE (20 mscc's 


| McGraw-Hill Book Co., 330 W 42 $., Sow Vers | 08, . Y. drawing, or 
Send me for t ‘ ‘ ‘ t sketch and description of your invention, and $5.00. I will make « 


tenance nd ' ra f . ctor i send you 
4.00 ‘ ntt t r ‘s 5. 
I 


search and report promptly as to its patentability and send you s 
copy of my T2-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 


| 
| 
| LF. Randolph, 340-D Columbian Bidg., Washington, D.C 
| 
| 


TENTS 


AND TRADE MARKS 
41 LESSONS IN C.A.SNOW & CO. 


THE SCIENCE OF SELF-DEFENSE! Registered Patent Attorneys Since 


Write for Free Book and “Certification of lnvention” form 
J { U J i olay Solend WASHINGTON 1, D. C. 
‘Splendid opportunities. Prepare in spare 


time. Easy plan. No previous experience 
Cont oe toa common school education sufficient 
aes vee osts you Send for free booklet ‘‘Opportunities in Pho- 
1n0 yo: photos one ae by ee ge: tography’’, particulars and requirements 
ons make a possible to master Ju os ; School of Photography 
overpowering “bag of tricks.’ This new, _1315 Michigan Ave., Dept. 1361, Chicago, II!. 
enlarged edition includes instruction in the 


defensive and offensive holds for hand- ME rT T7 "1 2 DERE AA UE HOME ! v 


toftand combat in action. per lesson 
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To make Crowns, Piates, Bridgework, etc.. for Den- 
tists. Easy practical way to learn mechanic ‘al dentis 


FREE! PRACTICE JUDO 7 DAYS! alm aE eg a ly rh 


shis ence meking profession that is not affected 


Seo certain ore we thot you con master a 
Judo at home — without outside instruc- 207 N. omes*er'e ‘SCHOOL OF io. ae DENT niladeiphia, Pa ~_ 


tion — that we'll let you prove it te your- 


0 self without your risking a penny. Just e 
JUD tee ee ee Short. Cut Mathematics 


OF JIU JITSU. Practice a few of the move- 
4 ments. See how each of the holds be- COMBINED WITH 


comes your secret stock-in-trade agoinst Practical Mechanics Simplitied 





emergency. Then return the book for re- 
fund within 7 days if for any reason you 


decide not to keep it. NEW 2-in-1 ading course! Now you can learn the 
speedy. s syst of calculation used by 
A ES Ra te SAT TS RR PO NS SS a draftsme r ceo . ‘master mind 
‘ , arn ¢ v mt itiply 4 figure ‘ 
PRENTICE-HALL, INC., Dept. JT-20 res without using © val i 
70 Fifth Ave., New York 11, N. Y. of | rare x ne 
Norse pow 
ha y of JUDO: 41 LESSONS IN THE MODERN cre P , ith weed measure 
sit’ JTTS1 he undersigned. I w pay postman te etc. Large-illustrated volume complete 
. it y return the book within 7 days, for Only £1.00 post paid Satisfaction o 
as Amaze friends with your magic-! 
al powers 
Completedetails .mailcoupon TODAY! 
—— 
MELSON CO. 321 S. Wabach Dept. 4-304 Gauge} 
Please send free detai|s about ‘*Short-Cut Mathematics 
and Practica! Mechanics Simplified.’’ No obligation 





ADDRESS 


Name 
Check here if you prefer enclosing $1.89 in full payment, 


thereby saving postage. (Same refund guarantee.) » Address 


28 Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 





Add a Language 
To Your Assets 


by LINGUAPHONE 


% In War, in Peace, ability to speak another 
language is an asset which will tip the 
scales in your favor... open new oppor- 
tunities, earn promotion. 


ITALIAN 
SPANISH 
PORTUGUESE FRENCH 
RUSSIAN GERMAN 
JAPANESE 


or ony of 20 other languages 


Quickly, easily, correctly by 
LINGUAPHONE Ear-Eye METHOD 


This amazingly simple and delightful way to 
learn to speak any of 29 languages in your 
own home is the work of 150 of the foremost 
language teachers of famous universities. 


You merely LISTEN to the voice of native 
teachers. Your EYES follow the text and illus- 
trations ... and before you are aware you ore 
repeating the questions and answers os notu- 
rally as speaking with a native. 


POLISH 
NORWEGIAN 


Seat 


Endorsed by educational authorities, Linguo- 
phone is used by Army, Novy, Flying, Signal, 
Medical Corps and other services; by 14,000 
schools, colleges and by more than one million 
home-study students. Do not confuse Lingva- 
phone Ear-Eye Method with ony other. 


Send for FREE book. Call for FREE Demonstrotion. 


LINGUAPHONE INSTITUTE 
58 RCA Bldg. « New York (20), N. Y. « Cl 7-0830 


ENGINEERING. z MONTHS 


af Governme 
es Py rep cs rees 
i striai 


ember Catalog 
Ft. Wayne 2, tnd. 


Suen’ wor Feile er 4 ioe, — si Veen ms ret ge i eS 
x 9,"* and one “Senere. ‘fare while learning Rush ‘Joe for ‘fie: 

ture Chart (to test your ability.) and full details, (State age 

THE LANDON ‘Scneot, 4421 Mationa! Bedding, Cleveland 14, Ohie 


PAINTING 


EARN MONEY Forrnarrs 


No previous training or talent neces- 
sary. Unique Stuart System teaches you 
by mail, in 10 simple, easy-to-follow les- 
sons, to make excellent charcoa! and oil 

kenesses. Detailed guidance for your 
onus. every step. Send for free book tedoy. 
Mon 
e 


‘ ne, September, De 
614 E. Washington Bivd.. 
MONEY- 


LEARN minic CARTOONING = > 


Same mmaes head method that bee beled matP creators of **Terry 
eo - ‘wi pate Wink ~ 


STU 
sTU 
121 

P! 


Name = 


ument Circle, Room 281, Indianapolis 9. Ind. 
ase send me free book and outline of lessons 


Street 


City 


JANUARY, 1944 


TRIAL LESSON 
Send Coupon 


TO PROVE TO YOU how 
easy it is to learn Drafting 
at home by the Chicago 
Tech method, this 40 year 
old technical college will 
send you a Free Trial Les- 
son in Drafting. No charge 
for this Lesson now or later. 


Mail Coupon 
. Below 


Get ready for a peacetime career. Look into the 
opportunities in Drafting. Read the want-ads 
for proof of the urgent demand for draftsmen in 
the aircraft, machinery, electrical and building 
fields. The draftsman always comes first on any 
new project in industry,—in peace or wartime. 


The Draftsman—“‘The Key Man”’ 


No new machines can be built, no airplanes con- 
structed, no bridges or buildings erected, no 
ships or submarines launched until the drafts- 
man has completed his work. Real immediate 
opportunities exist in Drafting—the profession 
upon which all construction is vitally dependent. 
Drafting is clean, interesting, well paid work. 
Investigate today what Drafting offers you! 


Learn in Spare Time,—at Home! 


(or at the College in Chicago) 
With our easy step-by-step method (and the tools 
we furnish) you can learn in your spare time at 
home. Convenient terms. Now is the time to 
prepare in Drafting for peacetime opportunities. 
Send the coupon or a post card for the TrialJ 
Lesson and complete information,—all FREE. 


@ ile \clomiigal tie.\ ee) 9 9 3c1- 


§ A-215 Tech. Bidg., 2000 S. Michigan Ave., Chicago 16, Wil. ' 
please send me FREE Trial Lesson in DRAFTING 
CD Aircraft Drafting —-) Machine Drafting 

- Electrical Drafting ”) Structural Drafting 

© Architectural Drafting 2. Building Construction 


“ 
° 
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ADD YEARS to the life of your band instru- 
ment! It must laste for the duration. .. That's 
why you need this new and helpful book, 

‘How To Care For Your Instrument.” In no 
other book can you find such valuable and 
helpful = Covers all makes and 
types — wind s pescussion. 40 pages of 
instructions, 46 illustrations, to help you 
make your instrument last longer. Worth 
many times its 10c cost. Get one at your 
Conn dealer's store or send 10c to us 


C.G.CONN, Ltd. 132 Conn Bidg. Elkhart, ind. 


Send me__copies of ““How ToCare For Your Instru- | 
ment.”’ Enclosed is l0cin coin or stamps for each copy. i 


—s 


NAME 





ADDRESS — 
cITy — STATE 


Lor 





ETAL 


Fes MATION 
ON LAYOUTS 


NOW READY! 
A practical, illustrated Encyclo- 
pedia covering all phases of 
Sheet Metal Work including Pat- 
tern Cutting, Pattern Develop- 
ment, and Shop Procedure — 
Developed by experts for Sheet 
Metal Workers, Layout Men, 

Mechanics, and Students. 
1001 KEY FACTS AT 
YOUR FINGER ENDS 

10 Big Sections, 350 Layouts, 1600 tilust. 
FULLY INDEXED FOR READY 
REFERENCE in answering your 
layout problems. Easy to read 
and understond, Well printed in 

clear type. Flexible covers. 
4: COMPLETE « PAY ONLY $1 A MO. 
To get this assistance for yourself simply 

fit in and mail order today. 


—_ —_ 
AUDE Publishers. 49 West 23rd St... New York 
Mall AUDELS SHEET METAL PATTERN LAYOU BOOK. Price $4 on 7 Days 
Free Trial. 1 O. K. 1 wilt remit $2 in 7 days pay 3 monthly until 331 is peid. 
Otherwise | will return it. 

NAME pee 

ADORESS._ _ 

OCCUPATION 


REFERENCE _ 


Buy Wer Savings Bonds and Stamps regularly. 


OR A SWELL CADCET? 
Let's get together—our Engineering and Production 
Staff and our Unlimited Financing will develop and 
promote your brain-child for P. W. P., and arrange 
for patent. You are fully protected—Specializing in 
Plastics, Electronics, Metal or Wood. Write Today. 
ADDRESS DEPT.© BOX 2745, KANSAS CITY. MO 
How to get the 
VOCABULARY 
you wont WITHOUT 
using o DICTIONARY 


HIGHER PRICED 
RESIDENT SCHOOL 
COURSE ONLY 


A complete, practical 

amazingly simplified higher priced 
course (exactly as taught for 15 
ears in our resident school). Guaranteed to increase and 
roaden your vocabulary. Results immediately. Send 
1.00 or write for further details. Money back if not satis- 
ed. ——— School, 154 B.L.£ 


BY MAIL 


Bidg., Cleveland, Ohio. 





THERES 


€ MONEY 


ae will pty FH HOW te CREATE ORIGINAL 
CARTOONS ou may SELL! Course contains S 85 
26 over 600° iiustrations. All for Only 

mr name yt address for free details. 


RAYE BURNS SCHOOL, Dept. S, Box 1298, CLEVELAND 3, OHIO 


STOP THAT TOOTHACHE 


st aid dental emerg 





and sedative coment filling material. 
Send $1.00 ¢ 


Sulli Products Co., Box 435, So. 50. Falisburg, N. Y. 


Simple instructions 


——— 
peorn to Send and Receive Radio Code at home or 
in mp. or prepare for higher proficiency and 
vations through easy, practical system used in train- 
ing radiotelegraph specialists. Thousands of oper- 
ators neoded. = Nee’ hs By So 

Dept. 6-A, Gox 928. Denver 1, Colo., U. S. A. 








. 
and Make up to $12 in a Day! 
Let me send you a union tailored to measure suit FREE 
AS A BONUS. Just follow my easy pian and take a few 
— Make | up to $1 2 im a day easily. No experience 

mecessary. Big oppor- 
qunity— twit or spare ‘6 4 





les  eREE. “OF COST. Write today for 

FREE ACTUAL CLOTH SAMPLES and ‘‘sure-fire’’ money 

se tting plans. For quick action write fully giving age 
Send no mone H. J. Son PROGRESS TAIL 

ing CO., 500 So. Throop St... Dept. A-221, Chicago, tt!. 





Results GUARANTEED 


We build, strengthen the vocal organs—not with singing les- 
sons—but by sound, scientifically correct silent and vocal ex 
ercises and absolutely paren comp ylete satisfaction with 

ent to no ome ander 17 


PERFECT VOICE INSTITUTE, Studio 1 361.64 E. LakeSt., Chicago, III. 


Asthma Agony 
Curbed First Day 


For Thousands of Sufferers 


Choking, gasping, wheezing Bronchial Asthma attacks poison 
your system, ruin your health and put a load on your heart 
Thousands quickly and easily palliate recurring choking gasping 
Bronchial Asthma symptoms with a doctor's prescription called 
Mendaco to help nature remove thick strangling excess mucus 
and promote freer breathing and restful sleep. Mendaco is not a 
smoke, dope or inject.on. Just pleasant tasteless tablets. Iron 
clad guarantee—money back unless satisfactory. Mendaco is 
only 60c at druggists. 








INTRODUCING AMAZING 
AUTOFYRSTOP 


—the remarkable new combination 


automatic and manual fire extin- 
guisher and alarm that is setting for a reat 
records. TREMENDOUS MARKET | 
Sells on 2-minute demonstration | 
to defense plants, homes. schools future i in 
stores, etc. LOW PRICED. Big 
Profits. Write for FREE facts. EX 
a RIEN oC E 
NECESSARY 
KILLS AUTOFYRSTOP 
CcO., Dept. K-144, 
2035 Washington 
Ave., Philadelphia, 
BY ITSELF — 


PLASTICS encineetine 


> Lyf oe ations 
sTi 
se . 


mes INSTITUTE. ‘OF “vec aie Box P-13 135, “greenville, Ohio | “l earn-b -Doin ” on 
MEN, Feel Vitally Fit! ; Real Radin on 


Amazing, centuries-old Hindu Secret stimulates entire system, 
restoring youthful pep, strength and vigor in many cases. Bene- 
fits assured on Money Back Guarantee. FREE information sent police short-wave, televiaio m, ind 
in plain, sealed envelope. Send name, address today to trial ele« all ne ; d 
BASIC SCIENCE, 675 ELIOT, DENVER 4, COLO. | TRAIN} b R ADIO- sP ECIA 
—— STS. Learn the quick practi« me 
STUDY AT HOME , £0F. PERSONAL SUCCESS and on actual equipment in the great 
LARGER EARNIN 32 years expert instruc on Coyne shops. ot by correspond- 
ver 108 pee ge Re ed. LI Degree ence, but personal training based on 
1warded. All texts furnished. Easy payments. Send : 45 years of “know-how''! 
for FREE BOOK — ‘‘Law and Executive Guidance’’ - 


AMERICAN EXTENSION SCHOOL OF LAW | oy : : . PLL FINANCE 


Dept. 37-5, East Huron St., Chicago 11, til. YOUR TRAINING ' 
F | X TYPEWRITERS ~ ¢ Don't let lack of money hold a 





Airports, radio stations, film studios, 











Simplified Practical back. My plan lets you start now, 
pay tuition in ersy monthly pay- 


study Course <r. of our tents teeta 
own ‘Bus! ness a any Repair for othe ments when you're trained and on 





Sh Sw Health e the job. I help you get part-time 
WEBER igs enraeras SCHOOL work to help pay living expenses 
Div. - while training, give you Lifetime 


- . Job Service asa Coyne graduate. 


Prepares for Govt.License 
Many of the better Radio jobs re- 
quire government license. Coyne has 


enabled hundreds to pass this test 


successfully You learn to send Code 
rapidly do trouble-shooting — 
é handle rea )transmitting equipment 
‘ etc , etc. 


Dozens of Branches to 
Choose From 


Why be satisfied with a narrow, no- 
future line when by putting in a 
short time in my Shops, you can 
qualify for unlimited opportunities 
in RADIO AND ELECTRONICS, 
today's fast-growing fields! These 
*s show ly a few of the bi 
> f pictures sh w on g 
inéuttt? 2, Le jo jobs ior trained Radio Operators. 
job can’t start until plans are ; SEND FOR FREE BOOK 
drawn. Buildings, airplanes. machines, : 

nies uns, tanks prides, ell rage Ke pe oo . Fully illustrated with big pictures of 

ing board. so it’s no wonder that every Shops—facts about f 
has a fine job. Yes, more draftsmen are needed NOW. The M. poe gaeed = ey Oblig. 2 ym 
pay is good and the opportunities for advancement great. salesman will call. Act today! 


° ° 
Learn at Home in Spare Time | H. C. LEWIS, Pres., RADIO DIV. 
Begin now to turn spare hours into money. Be a draftsman, ; 
the connecting link between a mechanic and an engineer : COYNE ELECTRICAL SCHOOL 
Enjoy the wonderful opportunities for promotion that exist | x 500 So. Paulina, Dept. 14-4H, Chicago 12 
now. No experience or artistic talent is needed. You don’t | We have tactide far wen with 
have to to leave y your present job while jearning. Use papare time. handicaps or physical disabilities 
eel eee write for particulars. 
American School, Dept. DD146, Drexel Ave. at 58th Street, ( Chicago i, i. ane 
Gentlemen: Send me FREE information covering special train- 
ing in subjects checked below. No obligation on my part 
Drafting and Design O Electrical Engineering 
for men and women ) Diesel Engineering 
Cost Accounting for Mfg. [) Bich Sones Course 
] Architecture and Building () Plas 
) Automotive Engineering 3 Mechanical Ragipeccine 
7 Business Management ) Aviatio adio 
Railway Training Shipbuilding 








= 

H. C. LE . Pr 

RADIO DIV. COYNE ELECTRICAL SCHOOL 

500 S. Pau na St.. Dept. 14-4H, Chicagol2, Illinois 
Send F R Box IK, Your Future in Radio”, and details 

of easy “‘Pay-After- -Graduation”’ plan. 


NAME 
\DDRESS 


ry Ss TE 


I 
Siva enccacancnseunndsseansnens 


Name 


Address. 
Buy War Savings Bonds and Stamps regularly. 








Classified ads only 35c per wo Mini 
Cash with order. For 


S S mum ad 10 words. Cz 
March issue. order must reach us betore 
Jan. 6th. Addre SS: Popular Science Clas 
sified, 351 4th Ave., New York 10, N. Y. 


ADVERTISING FREE Water and our concentrates, makes | CLYMER Chromed Spotlight for Automo- 
VERTIS ; - = flavors, lotions, shampoos, 72 products, |  biles, Motorcycles, Boats, Hunters. Trig- 
J |. wy A labels, bottles furnished. Qualco, F-20030 | ger switch, pistol grip, very powerful off 
Skilled advertising-merchandising | eoun- Russell, Detroit em any 6-8 battery. Reduced to $5.00 
sel. Ratelist and booklet, entitled “Adver- | AGENTS—300% Profit selling Gold Leaf pase. vee. te . 
tising Results For Sale free. Baker Window patiess, stares and gr Nhe og pa de Ag a Dent tae — 
/ 2 j Ne- mples. tallic tter Co., 437 lark, . - 5. <7 oe 
Agency, 3302 West Dodge, Omaha, Ne Suienae Metallic Le 7 Mercury, saves gasoline, beautiful deep 
| = tone, $20.00 complete. Clymer, 2125 W 
MAIL-Order or agent ad reaching 1,000,000 LICK After-war layoffs! Start own busi- Pico, Los anonken’@ California 
families throughout United States $15.40 ness; home, office Booklet describing DIESEL — - 
inch. Newspaper, magazine, mailing-list Collection of 127 Tested Plans’ free. Elite M conversions for auto, tractor, and 
ratebook, free. Chicago Advertising Agen- | Co., 214A Grand St.. New York Wonderful , ss, = ty coy 
cy, 20-SP West Jackson, Chicago LIPETIME Business! Manufacture simple | method. Different and better. Costs noth- 
CARTOONS for your Advertising. Up to 3 products! Profits 500 to 5,000 Informa- | ing to investigate. Write for free circular 
square inches $1.00 Send dollar with tion free! Thermoplab, Peoria 4, Illinois No. 3. Harrington Company, 201-204 Man- 
copy to Henry Littlejohn, Box 22, Green- SELL Famous ° Re-Zil-Arch Write, Ev- | chester Bids... Portland, Oregon 
ville, South Carolina erett Foot Cushion Company, Everett, | LATEST Sc Scientific Discovery! New miracle 
ADVERTISE: 24 words, 149 newspapers, Mass | gas saver! Save almost 30 Guarar 
$6.50. Lists Free. Advertising Bureau, MIDOST Bible Charms. Literature Free. | teed results! Positively harmless 
4515-P Cottage Grove, Chicago 15 Tooker, 630-K Chestnut, Hamilton, tors. $1 supply treats 140 gallons 
24 WORDS 30 newspap $2.00. Goodale oni: supply 25c). Gas'o'lubri-Tabs, 636 
37 Gardner, Vallejo alifornia AIR CONDITIONING - Avenue. Brooklyn, New York 
AGENTS WANTED es : . 1,000 MOTORISTS needed to make gas 
-— - - PURE Air assures greater comfort, tter Saving test Up to 30 savings. For 
EVERYONE With Anyone in the Service health, increased production, less fatigue free test offer write Vacu-matic Carbure- 
,.wants a Personalized Honor Scroll and Ionaire Unit easily installed anywhere. Low tor Co., 7617-883 W. State St., Wauwa- 
Service Record. Timely, fast sellers, pro cost. Write for details. Elmer Goodson tosa, Wis Y 
fitable Complete data on request or $2 Cc ton ry in ss ; > 
gets Sales Kit with samples and this a, Sa - AUTOMOBILE Fuel without — 
amount refunded upon retur: f Kit or AMERICAN POLICE JIU JITSt Sermie _ — $1 ode 
after $20 sales. Harry P. Latz Service, 242 | SUpER J t med Ressaren, Bot 13 range. N. « 
: ee Sas ‘+ - § E i-Jitsu-Lightning defense and at- 
West 55th Street. N. Y. 19. N. ¥ j tack system. Sensational new home stud) ANTI-Freeze noncotrosive. inexpensive, 
course now ready! Learn tolick brutes twice manufacture yourself. Send 3c stamp. 
AMBITIOUS School Seniors—Sell Class your size with only your bare hands. Free | Betke. Box 699. Borger. Texas, 
mates the in Graduation Name details. Nelson Co., Dept. 509, Chicago GASLESS Gas! Quickly Easily Com- 
Cards. Best Com is Free Card - - pounded. Formula, 25 Duffy, J47 
Agencies going like wildfi ry! Craf ANTIQUES, RELICS Covington. Kentuck: : 
cards. Box 235-M, Pi irgh 30, Pa INDIAN GOODS ao 
— 276 ANTIQUE Firearms, Swords, Car- AVIATIO : ss 
tridges, Rifles, Indian Relics. Catalog AIRPLANES $185 up. Motors, crackups, 
i, Seniors—Sell America’s most 10c. (Photographs of Most.) Heike, We- parts. Send 25c for latest War-Bargain 
tiful, distinctive Graduation N : ona, Ill a Used Aircraft Directory, Ath- 
Positively highest commission —— = | ens, Ohio 
> Pree « le ¢ Print A SWORDS, rapiers, daggers, pistols, armor ——— . 
rt: ery =a £, 24 “4 erent illustrated catalog, 25c. Robert Abels, | PROPELLERS of Quality. all 
» ou . stone | 860', Lexington Ave N.Y , cues 3 blades for sieds Fr mw 
|= ~ > : free ord motor conversion diagrams 25 
08D Paying Business Siivering mirrors, | PREHISTORIC Stone Tomahawk $1.00. 100 | siandard Aerocraft. Ft. Worth Tex 









































autopart reflect good Prehistoric Arrowheads $3.00. List = 
A ' free. Lear's, Glenwood, Arkansas BUILD and fly your own motorcycle pow- 


a fixtures, etc.. by 


ered monoplane, home. Eas; cheap 


tanlg or shop required tf ed 25 GENUINE Indian Arrow heads. $1.00. | recteg plans, guaranteed, $1.00. Aerote 


ata Priinoie. ew ; Catalog. Geo mendes. Guenvers. Ark Dearborn. Mict 
i Plastic AUTHORS SERVICE BATTERIES, GENERATORS. 1 


orders for new, sensationa i i NEW W Ww 
time Reproductions of any phot r N ; riters Wanted to re-write ideas in EDISON tteri - 
ve Amazing ly beautiful. Bie earning papers, magazines, books. Splendid op- BISON Bat * Piioes ~ pr. Light Complete lete 
Part or full e. Get details portunity to “break into’ profitable writ- lighting equipment. Free literati 
giaker Service Cc 914 Walnut ing field. Rush postcard for Free Details Jay Company. 321 Yonkers Avenue e 
Comfort Writer's Service. 210-R, South | gers New York 3 


e for Pr ing Sales- Seventh, (2). St. Louis. Mo 
Name Plates in small | TEC HNIC AL and professional men, execu BOATS, OUTBOARD MOTORS, ETC. 


Also, make mone applying | i ~~ rvisors: Write articles for tech- FULL size, cut to shape boat patterns, 
Automobiles Free Samples | nical m ines. We sell to editors. Free blueprints T's—38 feet Illustrated 
Washingtor Boston (18 } details. Stanton, Box 892, Binghamton, ! “Build a Boat"’ catalog, 10c (coin) How 
| - to Build Boats book, $1.00. C leveland 
th Gree } AUTOMOBILES Boat Blueprint Co., Station A-77 ve 
other occa SAVE Gasoline and your Motor. Improved land, Ohio 
apping Octane Hyperlube, the Synchronistic Hy- MARINE Power—Easily convert any Ford 
1 Samples perlubric Motor Fortifying Super Fuel En- motor (domestic and foreign) with Osco 
on @pproval. Wall ow! 225 Fifth ergizer. Send One Dollar for 900 Miles of parts and kits Complete catalogue 25 
AY Dept. D 4. New Yor yes e Hyper! a“ a ee (coin). Osco Motors Corp., 3627-29 N. Law- 
j B for bi ‘ act 1 i Agents Wanted. Money Bat Juarantee rence St.. Philadelphia. Pa 
by Ly, ~.T- ual sample a Hyperlube Co.. Box 46, Long Island Cit) OUTBOARD M — Used i Rebuil 
i s 1es solu ’ t SSES . rey MOLOTSs sec anc eduilts 
lingefie. hosier shirts, et Take orders New York Save money Used part Bargain list 
ComMissions big. Send no mone Write WHIRLGAS Turbinator, $3, brings remark free. Crandall-Hicks, 955 Commonwealth 
for Jour Free line to 2 le Com ably efficient economic motor perform- Boston, Mass : 
Dept. 375? “ine at Ohi ance by cyclonic vapori zat ion of carburetor 
ture. Users repor vs high as 40 BODY-BUILDING COURSES 
w a Se rates 1d Lora | SUPER system of Natural Physical Train- 
oe Aasy Joni : oraine, ing. Free booklet. Harry Good, 3261-PS, 
Detroit 8, Michigar Watson Road, St. Louis 9, Mo 
AUTOMOBILE Racing Book. Fifth Edition DEADLY Judo. Wrestii ing St 
BUY Direct—Save 50 more or Revised. Tells how to build dirt track brings (free A ne hm : Variety 
Ligiments, Herbs Herb Teas. Oit bodies. frames, engines. Records. super- | pouse. Box 56-C. Station N. New York Cit 
Vitamins ete. Write Pree details chargers, rules, formula, plans, stock con- — a : 
day. Meltonsa Medicine C 18 Cent versions roadster racing fast words. St 00 BOOKS, PERIODICALS 
we ne ae tarps ot) ma postpaid; $1.15 C ) tay uns part- TCI ~— : — 
Ave.g Cincinna on : ; ment 274, Madisonville. Cincinnati, Ohio ——~ - B ah “Goo yo 
F ain sheet or ise- — - - 5 ; rrent sing) ies rouse from 
ul mas gi ft i comme foam 20 to $12.50 SAVE Gas— With Moto-Purr new 569 different publications, cove 
Goldshi eld Pro ducts. Dept. 8. 380 Green- scientific, laboratory-tested, tablet. Users | tising, art, automotive, aviation 
ch Street. N. ¥ : ‘ ; report saving gas up to 40 Results guar- | dairying hobbies insurance 
— anteed. $1.00 package treats 140 gallons. metal-working, music, poultry i 
GOL ‘D I sequenced wi ne ws — New Liberal supply 25c. Free literature. Moto- radio, refrigeration, sports, tsamepertae 
Absolu rm ee ee sted. ‘ch Purr Distributors, Ames Station, Omaha, tion and more than 150 other fields. List 
‘ s aster u Nebraska al with prices free. Commercial Engraving 
— - RENEW car batteries inexpensively In- Publishing Co., 34C North Ritter, Indian- 
LUMINOUS Paint (Shine in. Dark ) structions $1.00. Popular Service, Ra- apolis 1. Indiana 
Profit or te ands ome , ~ ~ 
o ting abl ay housand —- cine, Wisconsin. _ 7 WANT to Convert grams to ounces—mi 
wy. . Savbrook necticut on 1943 IGNITION Supercharger $3.50. Fast es to radiams—B.T.U. to KW Hrs? Let 
; : starting. Mileage, Pep. EG Sales Mfg. the Engineer's Pocket Diary and Address 
: Hair soln gt —. ae : id Co.. 60 John Street. N. ¥ gag Tables of Conversion Fac- 
m you comb. Saves barber bills - — — - - tors for Engineers save you time. Hand 
Samples sent on trial. Kristee, 131, Akron, AUTO SUPPLIES & EQUIPMENT pocLet size—only $1.00 postpaid. Room oor 


USED parts (Guaranteed) All cars "De- General Electric Building, New York 22. 


PLAYING card game, 250 profit Sample scribe needs fully: immediate reply. Vic- ADULT Books:—Catalog, Sample 25c Le- 
game 25c. Box 847. Denver 1, Colorado. tory, 2439'4, Gunnison, Chicago. favor, Box 571, San Bernardino, Calif. 


























FIRST Aid—Be prepared to render First 
Aid. Most complete size First 
Aid instruction booklet ever printed, illus- 
trations, charts, etc. today. 
Gus J. Schaffner Co., Avalon, Pa 
ANY Book (New, Used, Out-of-print, , Rare) 
promptly supplied ! Lowest prices! Send 
for free bargain catalogue! Old Prof's Book 
Shop, S16 Arcadia Court, Pontiac, Mich- 
igan. 
CHINESE Physicians, Secrets, 165 pages, 
rare illustrations, unpublished truth, 
secret healing arts, culiar custom. $1, 
Write ogg Boy ox 6227, Metropoli- 
tan Station Ss Angeles, California. 
EDUCATIONAL Books sold cheaply or rented 
for small fee. Books bought. Money back 
guarantee. 4,000 Bargains. Catalog Free. 
(Courses Bought). Lee Mountain, Pisgah, 
Alabama 
5c BUYS back-cated magazines, Foreign. 
domestic, arts. Catalogs 10c. Cicerone’s 
New York 17, 


Magazines, 863 First Ave., 
N. Y 


EXCELLENT Sparetime profits handling 
subscriptions—2500 magazines. Confiden- 
tial Catalogue, Starting Supplies Free! 
Pines Subscriptions, Flushing, N. Y. 
BOOKS, (out-of-print, new, used) qu ‘ickly 
supplied, many 35c bargains. Catalogue. 
T. Jamkowski, 18870 Marx Ave., Detroit 3, 
Michigan as 
“LIGHTNING Over The Treasury Build- 
ing’’ exposes the ‘‘Money Trust’’; cloth, 
$1.00. Understand Money! Meador Publish- 
ing Co., 324 Newbury, Boston 15, Mass. 
PHOTOGRAPHS! Pictures! Books! Lat- 
est lists—dime—Nu-Art, 2041 East 21st, 
Oakland 6, California 


“PROGRESSIVE Mailtrade,”’ leading mail- 
order magazines, 52 page sample copy, 
10c. R. Burgess, Talladega, Alabama 


BOOKS, Periodicals, any subject, all dates. 

What do you need? Doherty, 5322 Lud- 
lam, Chicago 30, Illinois. : 
a Books, not found in Book 

tores. Write today. Erikainen Sales, 
3160. ‘PS Archer, Chicago. Baa F 
FOR Men. Thrilling Free Book Offer. 

Stamp brings details. Variety House, Box 
56-B, Station N, New York City. _ 

“A RATIONAL View of Life”—50c. 
_ jamin Seibert, Urbana, Ohio 
ADULT books. Sample and catalog. 

Alstone, 290 Lunenburg, Mass. 


BUILD IT YOURSELF 


PRINTS and Instructions for building gar- 
den tractor $1. William Tanger, Belle- 
fontaine, Ohio. 
BUSINESS OPPORTU NITIES 


PLASTEX Industries offer industrious men 

an op vortunity to start a business of 
their own, manufacturing art goods, nov- 
elties and utility products in Plastex and 
marble imitation, '2,c material makes reg- 
ular 10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. are now 
placing big chain store orders with man- 
ufacturers. Ambitious men have chance for 
real prosperity. Plastex Industries, Dept. 
S., 1085 Washington Ave., New York, .N 


EXPERIENCED Bookkeepers. Accountants 

College Men, Teachers, may earn $500 
to $5000 Fees as Cost Consultants instal- 
ling new modern practical cost systems. 
Learn direct from Philadelphia firm of 
successful professional Cost Consultants 
and Industrial Analysts. Practical, Profit- 
able. Ten Comprehensive Parts or Les- 
sons, $5.90 per Lesson. Write or Register 
through W. C. Moore, 111 Oak Terrace, 
M rchantville, New Jersey 


HOMEWORKERS—$50.00, $75.00, $100.00 

Weekly. Castwood plastic gifts, placques, 
novelties. Material, molds, instructions fur- 
nished. Sample large scottie, woodcut, mold 
model with illustrated molding circular, 
catalogue hundred new flexible molds $1.00 
postpaid. Plastic Products, 1410 Belmont, 
Chicago. —— 


COLOR Concrete with “chemicals. Stucco- 

rock. Cement Artistry. Wishing-wells. 
Spin concrete pottery. Benches, Garden 
Ornaments. Cold-glaze, concrete-paints, 
marbling. Sample 10c. Hollywood Cement- 
Craft, 8530 Wonderland, Hollywood 46, 
Calif wee “ 
START Home Business making statuary, 

plaques, art goods, novelties, souvenirs. 
concrete ttery, garden furniture, arti- 
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profits. 
Valuable folder free. Creative Publishers, 

, Glencoe, Illinois. 


EARN Money at home. Opportunities, 
. Highland, Wheeling, W. Va. 











“Ben- 





10c. 

















10c, 


| Box 786-F, St. 





MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop. 
Complete, illustrated course ows you 
how. Welding, Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covered. Free literature. Christy Supply. 
Dept 735, 2835 N j, Central Ave., ve., Chicago. 


LIQUID Marble; snow-white, multi-col- 
ored. Glazed. Unglazed. ition 
Flooring. Lifetime wear. J No 
priorities. Flexible molds. Plaster casting. 
Get into the big money now. Full infor- 
mation given fr Writ ompo-Tex, 
. Louis, Mo. 


SUCCESSFUL mailorder letters, 

campaigns, planned, written. Long, 
diversifie experience promoting books, 
merchandise, cosmetics, publishing. In- 
vestigate! Finkle Advertising, 1201'2 South 
Ogden, Los Angeles 35, California. 


GOOD Paying Business - Silvering mirrors, 

plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. 
No tanks or shop required, outfit furnished. 
Free Booklet unmetal Co., Ave. E., De- 
catur, Illinois. 


LEARN Refrigeration ” Service. e. Open } your 

own business. Small capital required. 
Easy work. Fine opportunity for older 
men. Easy illustrated home course. Low 
cost. Pa Booklet. Mechanics School, 
Dept. S- 4701 West Pico, Los Angeles 6. 
CAN = “Tete Home? | Help Waraides by 

mail—To qualify quickly for national 
drive read ‘‘False and True Mail Order 
Sales’’ 10c coin. Waraides, X-26, Gunder, 
Oakpark, 111 


MAIL Order Busindss Course shows you how 
to make money, spare or fulltime. Teaches 
professional mail order technique—not pen- 
ny-catching schemes. Free details. Nelson 
Company, Dept. 403, Chicago. 
FORTIFY The Future. Own Business. 
Home, office. Free particulars. 100 
Money-Making Plans. National Enter- 
prises, 815-B Douglas, Nashville 4, Tenn. 


PAINT Signs for Profit with aid of letter- 
ing patterns. Free literature. Sample 
alphabet 10c. Display-Letters Co., Box 28S, 
Fort Hamilton Sta.., Brooklyn 9, New York. 
127 WAYS to make money, in home or 
Office, business of your own. Full par- 
ticulars free Elite Co., 214-A, Grand 
St.. New 
START Profitable collection business your 
community. Fine income assured. Con- 
vincing literature free 
Service, Pontotoc, Miss 
BE independent, operate a 
profitable business of your own 
50c to G. Jepson, 272 Almond St., 
Lake, Utah. for r_ complete plan 


200 EXPOSED secrets—Tricks—} 


circulars, 


~ pleasant, 
Rush 
Salt 


secrets—Tricks—Magic— 
Rare formulas—Literature Free. Write 
Formico Systems, 314 Kiefaber, Dayton, 
Ohio ese 
“HOW To Make Simple Molds and Plaster 
Plaques."’ Profit in popular novelties! 
Booklet 25c. Plastercraft, 1406 E. 43rd St., 
Cleveland 3, Ohio am 
SELL Books, plans and folios by mail. 
Large descriptive list with complete sell- 
ing plan for one dime. E. Minnick Co., 
Timberville, V: 
BOOKKEEPERS—Earn $2.00-$3.00 hourly 
operating Stent fled Tax-bookkeeping 
System locally. Permanent. Write, Thrifty, 
Danville Tilinois.. 
INCORPORATE 
vantages Free details 
Fiscal Company om Delaware 
Buildin g Wilmin gton Delaware. 


OPERATE Newspaper Clipping _| Bureau 

Steady paying home business. Fascinat- 
ing rewriting work. F-54 Madisonville, 
Cincinnati 27 


YOU Too can learn how to make, mold and 
cast Real Plastics. Send stamped en- 
velope. Box x 498. Gainesv ille, Texas 


SIDELINE Business—Mail our Literature 
am brings details! Dalton, Box 
3363. ‘Seattle. Washington. ae 
TURN Accounts into cash. Good income; 
quick results. Collectors Association, 
Newark, Ohio 2 pea, utes oe 
PAYING Mail Business stamp brings 
mt oe General Publications, Ossining 1, 
Y 


in n Dela ware. Many ad- 
Corporation 


Trust 


opportunities, litera- 
Lloyde’s, 230 Bank- 
. San Prancisco, Calif 


Opportunities. v, 75 
1318 5S, 


EXTRAORDINARY 
ture, Big Mail, 10c. 
ers Investment Bldg 
250 PRESENT Day 
pages, 25c. Home Industries, 
30-A, Omaha, Nebraska. 


Morrison Business~ 


| AMAZING 


| 


| MAKE Money at 


rofits making carmelcorn. 
Guarant formula 50c. Ralph Brooke, 
Arkansaw, Wis. 





home in spare time by 

mail. Write Gordon Publishers, Box 23, 

Pawtucket, IL 

MOLD-MAKING, Plaster casting. “Money- 
making Business. Literature Free. 

Kemilo, Park Ridge, Illinois. 


SWISS Music Box Works—$1.85 to $2.25. 
Suitable for many novelties. Merm 
Manufacturers, 147 West 46th Street, N. Y. 


WEBER Typewriter Mechanics School. 
Simplified homestudy Repairing in- 
creasing, Canton 5, Ohio 


READ Robert Collier's Home Mail Order 
Methods. Get 31 day trial gee. Dow- 
pos, 1217 Park Row Bidg., N. Y 


MONEY Making Ideas. 
“Catalog dime.”"’ Russell, 
Sylacauga, Alabama. 


CAMERAS, PHOTO SU! PPLIES 


WE Pay Top Prices “for used cameras and 

photographic equipment. Turn your idle 
camera, enlarger, printer, lenses, develop- 
ing equipment, etc., into cash. Just send 
us a list of what you have. State make, 
model, age, condition. We will write you 
at once, telling you what we'll pay. Pre- 
pare your list today. Send to Central Cam- 
era Co., (Photographic Headquarters since 
1899), 230 S. Wabash Ave., Dept. L-18Z, 
Chicago, Illinois 


AMATEUR Photographers attention! Im- 

prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography, 
enclosing ten cents for postage. Contains 
articles and pictures of the world's fore- 
most writers and yay Camera 
House 141, 353) Newbury St.. 
WE pay peak | prices for cameras, 

movie cameras, movie projectors, 
lenses, binoculars. Sell now! Write giv 
full particulars, condition or send in 
railway express collect for free estimate 
C.O.D. with inspection privilege. If 
purchase your property will be returned 
you Po insured. Aremac Camera 
Dept. S, 43rd St.. New York 17, N. 


BASS 3 War time proves Bass lead 
ship. Amazing selection of finest s 
cameras—Leica, Contax, Korelle Re 
Argus, new and used still available. W 
for quotations. Satisfaction guaranteed 
your money refunded. Bass buys ‘em, 
‘em, trades ‘em. Bass Camera Compa 
Dept. SP, 179 W. Madison St., Chicago, 


CASH! Spot cash for cameras, lenses, 

noculars, movie or still, sound project 
Send full description by mail, or wire 
prompt cash offer. Over 30 years of 
pendability insures honorable dealin 
Bass Camera Company, 179 West Madis 
Street, Chicago, Tilinois 


OIL coloring photographs a fascinati 
10bby or profitable business. 
home. Easy simplified method. 
experience unnecessary. Send for free 
formation and requirements. National 
School, 1315 Michigan, Dept. 1741, C 
cago 
AT Last—Air end Light defying paten 
developers. Will not spoil when not 
use. LT-30 soft-working, LT-17 mediu 
contrast. Quart 50c Graphic Econo 
Developer Co., 1624 S. Trumbull, Chic: 
23, Illinois 


MAKE money in photography. Learn quic 
at home. Easy plan. 

unnecessary. 

ficient 


Latest 3 Books. 
912-B Anniston, 











requirements 
American School Photography, 
Michigan. Dept. 1741, Chicago. 


“PRESS Identifications’ for "accredit 
Supplies, 
Cc. 


news gatherers. Press 
Eleventh, Washington 1, D 





CARTOONING, SIGN alien 
DRAWING AIDS 


CARTOONING. Learn quickly at home 
New, Easy Method. Originate Comic 
Characters Instantly. Evepares by Suc- 
cessful Cartoonists. Complete Course 
$2.85. Details Free. National "artists, P, Oo. 
Box 4248-C, Dallas, Texas. 


CARTOONING: Easy method course—36 
lessons, 1,000 illustrations, complete 
$2.85. Sample lesson sheet free. Home In- 
structions, 3456 West 116th St., Chicago 43. 
CARTOON course, Manual of plans, mar- 
kets. Cartoon bulletin. Details. Hart- 
man, 2438 W, Lincoln, Nebraska. 











CHALK TALK STUNTS 





SELL Books By Mail. Easy Profits. Lytle 
Supply Co., Avenue 14, Fredericks- 
burg, Ohio. 





CHALK Talks. Laugh Producing Program 
$1.00. Illustrated Catalog 10c. Cartoon- 
ist Balda, Oshkosh, Wisconsin. 








CHEMICALS & APPARATUS 


CHEMISTRY Laboratory apparatus and | 
chemicals for industrial, analytical, and 





experimental laboratories. Complete sup- 
ply service for students taking correspond- 
school saa courses. 
Kise. for free 44 
M26 eae Supply 
er 7, N 


Send 3c 
© catalog. Dept. 
©., 1176 Mt. Hope 


ence 


wii = new idea Home Laboratory Chem- 
ical Kits and apparatus outfits for home | 
experimenting. Send 5c for literature and 
retail supply catalogue. J a Winn Co., 
Dept. 611, 124 W. 23rd St.. N. ¥ 
100 DIFFERENT Chemicals 
each. Excellent opportunity for diversi- 
fied er wh stock $6.90 Midwest 
Chemical Co., 24 Second Ave., South 
Mi nneapolis iain nesota 
HANDBOOK for Chemical Experimen ters. 
Hundreds of experiments illustrated 
50c. Experiment Booklet, 15c. Chemical 
Catalog, 5c. Reading Scientific Co., Read- 
ing. Pa 
COLCHICINE—Evolut 
new mutant plants. Illu 
plus Experiments magazine 
Wellesiey 81, Mass 
25 PIECE chemical set 
let, only 1.00. Colonial 
Brockton 28 _— 
GLASSWARE 40 pieces $2.00; 15 Chemicals 
$1.50; Catalog Rankin, Glover Bidg., 
Kansas City, Mo aa 
LUMINOUS Paints will glow 
colors. Fairmount Chemica! Co., 
erty St New York City 6 
FREE Catalog: Chemistry, Mineralogy, 
ology, Optics. Tracey Laboratories, 
angtom. Tilincis, 
LABORATORY Spectroscope for chemical 
pnees $2.50. McCutting Sons, Camp- 
bell, California i aes fe 
288 PAGE Apparat us Catalog sent for 75c 
132 Page Chemical Catalog 25c. Labora- 
tory Materials, 7317 Vincennes, Chicago 
PREM chemical catalogue. Enclose 3c Post - 
Y. 


age, Greenwood, 398 Broadway, 
CURIOS 


Minerals. Indian 
Vernon Lemley, 


——_——_ | 
One ounce 


ion chemical creates 
trated booklet 
25c. Questop, 


experiment book- 
Chemical, 


“in dark. Six 
126 Lib- 


ay. Bi- 
Ev- 





Relics. 


Curios. 
Las 


ims. Catalogue 5 
Crucel New Mexico 
DETECTIVES 
— » 7 > 7 
DETEOTIVE training-Secret investigations 
method-Fingerprints. Booklet Free. 
tional Detective System, 1701 Mon- 

Washington 18. D 
IVE Training ~~ Phil llips 
e, 1917-C North Kenneth, 





~ Secret 
Chicago, 


new and superior 


PRINT powder 
Box 502, Norris- 


William Croll, 
Trav el. Ex- 
Wagoner, 


home 
frite, 
Y 


IVES—Work 
ce unrecessary 
est 66th, N. ¥ 
DOGS, BIRDS, _ PETS 
STOP Running Pits. Money back guaran- 
tee@ remedy $1.00. Circulars sent free. 
Edist All9, Denmark. South Carolina 
sT RNARD puppies. Champion sired 


po Franklin Young iver- 
head, nme Island, New Y 


ork 
AFTING INSTRUMENTS 
ENGINBERS—Tracers—Students. New de- 
ling pen permits longer use be- 
resent pens 


i reconditioned. 
s on market later. Circular on re- 
falt er 5 Knight 


_Dr avosburg Pa. 
talog ot “drat ting ins 
S. Gordon's, 162-D 








truments and 
Madison, 





_& ART SUPPLIES 


ARTISTS Oi] Painting Set—i2 Tubes Oi 
Color '.x4 inches turpentine, linseed oil, 


Eee. palette and canvas board $2.69. 
Edw 618 66th Ave... Phila., Pa 
EDUC ATIONAL & INSTRUC TION 


HOW " Secure Is Your Job? “How soun a is 

your Business’? Whether you are a clerk, 
Jaborer, mechanic, inspector, etc.. your 
Chances for real job security and success 
will be greater with a “Work Analysis 
knowledge. This short, concise, non-tech- 
nical course can easily be grasped by any- 
one who can read. Easily applicable to any 
job or any business, and written by one of 
America’s leading War plant instructors, 
the course should go a long way toward 
securing your future. The price $3.50 
Mac Feder Training Systems, West Tren- 
ton, New Jersey 


PSYCHOLOGY teaches about 
Ps poy teaches about 
od. over body. se powers subconscious 
mind Grow. Sroaden education. De ‘elop 
personality. Control emotions. Sucveed 
Correspondence. Dept. P. Taylor Schoo! of 
Bio-Psychology, Chattanooga 1, Ten: 


WING 








mind. Bio- 
powers of 


“LEARN Me: 


PREPARE yourself now for a well 
radio ey jon after the war. 
your commercial radiotelephone and 
telegraph licenses through our home study 
courses. written for the man who has for- 
gotten higher mathematics. An easily read 
easily understood course. Moderate tuition 
fee. Write for particulars. American Ra- 
dio Institute, 44 East 23rd Street. New 
York, N. Y. 
WELDING Electric. “Are. re. Learn q quickly “by 
actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials used. 75¢ in stamps brings valuable 
welding lessons postpaid and full particu- 
lars. Hobart Welding School, Box P-142, 
Troy, Ohio 
PREPARE Now for the avalanche of 
America’s Post-War Billions in business 
enterprises. Get set to secure your share. 
Study financial understanding Study 
money. Particulars Free. Educational 
Books, 237 N. Rutan, Wichita, Kansas. 
CLINICAL Laboratory Technicians in great 
demand. e train you _ in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-B, 
Austin 5, Texas. 
RADIO Engineering, Broadcasting, Servic- 
ing, Electronics, Aviation, Marine & Police 
Radio taught thoroughly. All expenses low. 
Co-educational. Catalog free. ge In- 
stitute, Dept . Valparaiso, Ind. 
PROPHECY Club rev eals prophets ‘te yresaw 
war's end: Dec., "43; methods; interpre- 
Rooseveltian Revelations—dime. 
is Here!—dime. Nichols, Box 85, 
Waitham, 3 Mass 
GOOD “Used” educational books on alisub- 
jects bought, sold, rented, exchang 


ying 
n 





Satisfaction guaranteed. Complete details | 


and 84-page illustrated bargain catalog free. 
Write Nelson Company, Dept. 203, Chicago. 


BE A Doctor, Learn ~ chiropractic. Past 
growing profession. Residence course 
only. Write for catalog. Texas Chiroprac- 
ge College, San Pedro Park, San Antonio, 
eXas 
BECOME a Doctor of Psychology (Ps, D.). 
Teach secret of contentment, happiness. 
mental Worries. Free book. College 
versal Truth, 5651-A North Ashland, 
icago 
EXCEPTIONAL Opportunity. Operate a 
Collection Agency-Credit Bureau. Quick- 
ly learned. Many make $5,000 yearly up. 
Write Cole Associates, Syracuse, N. Y 


tal Telepat hy. § 
Srtends Teach others 
25¢ Fazl, Box 


Surpr ise your 
Easy instruc- 


MAKE up to $25-$35 week as a Trained 
Practical Nurse! Learn quickly at home. 
let_ free. Chicago School of Nursing, 
M-12, Chicago pine deen ater 
USED Correspondence Courses, and Tech- 
nical Books Bought, Sold, Rented. Cata- 
log Free. Educational Exchange, Henagar. 
Alabama 
REFRIGERATION Service Course. 24 il- 
lustrated manuals. Easy, quick, low cost. 
Free booklet Mechanics School Dept. 
S-22, 4701 West Pico, Los Angeles 6 
EN. ~ Health = e oot re acro- 
ree Heal Boo Write! Knoff 
2154C8 North Sond St aukee, W 


HOME Study course, drugless 
ree literature. Institute of 
Therapy, Tama, Iowa 


MASTERPIECE 
Astronomical 
search Dept 


ACCOUNTING- Qualify quickly 
sively request free booklet 
School, 713 Ambassador Bidg.. st 
LOCKSMITH Course, Lock- picki ng. key- 
in etc. $1.00 prepaid. Miller's Key 
Canadian, Texas 


Milw 


therapy 
Drugless 


Charts — 


431 Clipper San Francisco. 
inexpen- 
Adams 
Louis 


_— 


DRAFTING Learn easily at home Mon- 
roe Institute, PS-1, Alton, Illinois 


ELEC TRIC AL sU PPLIES & EQUIP. 


ELECTRIC Pencil: Writes—Engraves all 
Metals. $1.00 postpaid. Beyer Mfg 
4515-C Cottage Grove Chicago 1: 15. 


FOR Motors, Welders. Gen erators, 
Electrical items. Write LeJay Mfg., 
LeJay Building, Minneapolis, Minn. 


WIND Electric Motors Yourself. Write 
Simplex, Box 260A, Pontiac, Mich 


__ EMPL OYMENT SERVICE 


RE LIABL Ez Information how to secure spien- 
did, permanent, salaried positions. New 
Angles Explained. Free booklet. Employ- 
ment Counselors, Sedalia, Missouri 


ENGINES, MOTORS, ETC. 


WIND ING Data, 
three phase, $1.00 
Kansas City 3, Mo 





"Other 
823 














~ 225 motors, 
Motor Data, Box 


single and 
7631, 





1594-C, Cleveland, | 


Anatomical, | 
Color Science Books. Re- | 





FARMS, OTHER REAL ESTATE 


Highlands of Louisiana where 
no idle acres. Choice cut- 
Prices with terms. Send 
for descriptive book without obligation. 
Long-Bell Farm Land Corporation, 897 R. 
A. Long Bidg., Kansas City, Mo. 





SEE the 
e 





GOOD Farm Bargains. Washington, Min- 
nesota, Montana, Idaho, Oregon, North 
Dakota. Dependable crops, favorable cli- 
mane, Write for literature, lists describing 
typical farms. Specify which state. J. W. 
aw, 120 Northern Pacific Ry., St. Paul, 
Minn. ae BS NS CE. 
STROUT'S Big Farm Catalog! 68 Pages 
describing hundreds of properties in 18 
states from Maine to Florida and west to 
the Mississippi—many pictures, rock-bot- 
tom prices. Write today for this money- 
making time-saving . Free. Strout 
Realty, 255-ZB 4th Ave., New York 10, N.Y. 
40 ACRES, near White Riv er, unimproved; 
poultry land $190; $5 down, $5 monthly. 
Free list and literature. Hubbard, 269 
Grossman Bidg., Kansas City, Kans. 
40 ACRES g good land. $250.00—$10.00 down 
$10.00 monthly. R. W. Stewart, Inver- 
ness, Florida. 
MINNESOTA, Wisconsin Lake f frontage 37 
oaget 2662-C Rutherford, Hollywood 28, 
alif. 





FIELD GLASSES, 
TELESCOPES, ETO. | 


MICROSCOPES, Telescopes, Binoculars; 
all scientific, chemical, laboratory appa- 
ratus—bought, exchanged. Exclusively our 
business for fifteen years. Not get-rich- 
quick speculators. Trial will show that we 
know apparatus; highest prices paid. 
Harry Ross, 64 W. Broadway, N. Y. 
POW Telescope Lens Kit—Consists 
3” diameter 75” focus objective—50X and 
100X astronomical eyepieces. While they 
last $1.95 postpaid. With 50X_ terrestrial 
eyepiece $2.95. PS-1, Pfleegor Optical Co., 
Sunbury, Pa. 
MICROSCOPES! Research — Industrial — 
Amateur—Accessories. We sell—buy—re- 
pair—exchange. Inquiries invited. National 
New York. N 7 panes. 119 Chambers St., 
New Yor 
SETRONGAICAL “Telescopes, | binoculars, 
cameras, microscopes: bought, sold, re- 
paired. Send 10c for list of instruments 
Gores. Rasmussen, Box 294, Amsterdam, 
a. ¥ 
MICROSCOPES Scientific Laboratory 
Equipment, bought, sold, repaired, ex- 
changed. Catalog Se. es Klein, 225 
Pifth Avenue, New Y« 
FIELD Glasses, Beseraiars. 
Buy, Sell. Paul Schweer, 
Towa. 
8 POWER Binoculars. Send for literat 
Vogue, 7759 S. Halsted, Chicago 
FOR THE HOME 





Telescopes. 
Donnellson, 


ire. 





PREVENT Bre Breakage Glass Coffee Maker 
Details 25 cents. Donato, 23-33 Ellington 
Road, Fairlawn, New Jersey 
FOR _ INVENTORS | 
INVENTORS! Industry Needs Your Ideas 
Now! Two Reasons 





1, Manufacturers are 
getting ready Now for post war sales and 
production—2. Right now, manufacturers 
are seeking products their expanded facil- 
ities can handle; factories must have 
products to take up the slack after war 
orders stop. Your chance comes with patent 
protection now—delay may endanger your 
chance, Get our New Free Inventor's Book 
today and valuable “‘Invention Record'’ 
form. This request does not obligate you. 
Act now. Write today. McMorrow & Ber- 
man, Patent Attorneys, 143-Z Albee Bldg., 
Washington 5, D. C 
PATENT Your Idea! Write 
for two free illustrated books, ‘‘Patent 
Protection"’ and ‘‘When and How to Sell 
an Invention 64 pages of valuable in 
formation for inventors. No obligation 
Address: Victor J. Evans & Co., 842-A 
Merlin Bidg.. Washington 6, Cc 
INVENTORS: Learn now—without oblig 
tion—how to protect and sell your inven- 
tion. Secure Free “Record of Invention"’ 
form for establishing date of your inven- 
tion—and Free Book *‘Patent Guide for the 
Inventor,”’ containing complete informa- 
tion about patent procedure and selling 
inventions; illustrating over 150 basic me- 
chanical movements. Delay may be costly. 
Por prompt, confidential service—write— 
Clarence A. O'Brien & Harvey Jacobson, 
Registered Patent Attorneys, 42A-A Adams 
Building, Washington, D. 
FOUNTAIN Pen—have you | developed a 
new type? We have connection with 
manufacturer prepared to buy outright or 
produce on royalty basis product of this 
type meeting agerovel. Patent your idea 
and contact us ost War Planning Depart- 
t, Pacific National Advertising Agency, 
Seattle 1, Washington 


~ immediately 


men 
605 Union St., 





m nary er cial 
inventions urgently needed by manufac- 
turers. Write for particulars. 
Institute, Dept. 3-A, Washington, D. C. 


HAVE you a Patent? Will manufacture 
on shares. Campbell, 272 Mt. Vernon, 

Detroit, Michigan. . 

PATENTS, inventions, ideas promoted or 
financed. Allied Patents, Box 5701, Los 

Angeles 55, California. 

NEW gland stimulating vitamin. 
accompar *“Colchicine”’ offer. 

“Chemis oe a = 

CASH for ‘practical ideas and inventions. 
Mr. Ball, BB-9441 Pleasant, Chicago. 


FORMULAS, PLANS, ETC. 


AUTHENTIC Formulary 924 pages (illus- 
trated). 10,000 Money making formulas, 
reci instructions, substitutes. $2.06 post- 
paid or C.O.D. (Foreign, $2.35). Catalog. 
Adams-Brown, Chestnut Hill, Mass. 
SAVE those paint brushes! ‘Straight, pli- 
able as new, after years of use or occa- 
sional use. How come? Send $2.00 for 
Formula Charles Truesdell, 18 Union 
Street, Reading. Mass Ss R 
FORMULAS—Latest, best. Analysis. Lit- 
erature free. E. Belfort, Engineering 
Building. Chicago6. 7 
FORMULAS—All kinds. Latest 
makers; literature Free. KemiKal, 
Ridge, Ti 
120 ONE and two 
Descriptive circular free. 
Beech, Holyoke, Mass 
NEW gland stimulating Vitamin, Details 
accompany ‘Colchicine’ offer. See 
“Chemistry” 
formula catalog. ~ Latest m money 
makers. Western Chemical, Salem, Oregon. 


FUR FARMING 
CHIN-CHIN Giant 
Ra 


~ Details 
See 








‘money - 
Park 
~ ingredient “Yormulas. 
June, 101-5 








Chinchillas. King of 
bbits. Most beautiful fur. Small in- 

vestment. Large Profit. Free illustrated 
booklet. Willow Brook Farm, R.D. 16, Sel- 
lersville, Pa. 

GAMES & ENTERTAINMENT 
READY—New Free 68th Annual Digest t of 

Plays, Entertainment-Game Books, Oper- 
ettas, Minstrel Shows-Songs, Skits, Recita- 
tions—everything for your home 
show. A necessary Entertainment 
Book for families, individuals, 
dramatic clubs, lodges, 
ganization--for all occasions—all 





schools, 


ages. 


Strictly limited edition. Send for your Free | 


& Company 
Wabash, 


nison 
1876) 225 North 
10-C14, Chicago 1 
GARDENING 
PRINTS and Instructions for building gar- 
den tractor $1. William Tanger, Belle- 
fontaine, Ohio 


HEARING AIDS & REPAIRS 


HEARING Aids, Repairs, and Batteries. 

Quick Service. Wholesale, retail guaran- 
teed. Marshall Brown, 19 East Congress 
Street, Chicago, Illinois 

HIGHGRADE SALESMEN 

ADVERTISING Book Matches. America’s 

largest manufacturer of Union Label 
Book Matches. Fast selling line. Large 
sales producing kit. Sample matches. Com- 
plete cut catalog. 17 color combination 
makes selling easy. Commission in ad- 
vance. Superior Match Company, 7530 
Greenwood Ave Dept. P-1, Chicago 
SALESMEN—Saleswomen—6c (cost to you) 

article sells on sight to workers every- 
where for 25c. $6 to $10 day easy. Send 
25c coin for sample, and full 


details 
Brumley Products, Dept. S, 1026 Champa 
Denver, Colo 


HOBBIES, 
GENUINE Arizona Ruby 
phire. Send Quarter 
Specimens Company 
Arizona a “ . 
UNUSED Match Book Covers. 100 all dif- 
ferent $1.00 35 Royal Flash Covers 
$1.00. Free list. Charles Edelman. 
East 84, Cleveland 3. Ohio 


MAKE Money Wit h Hobbies! New book 

reveals many money-making plans for 
hobbyists! Only $1. S. Hahn, 645 Bergen, 
Jersey City 4, N. J. 5M 
ABALONE Shells —are— Beautiful — Bril- 

liant—Natural Ash Trays. Two for $1.00, 
six for $2.00. Parcel post collect. Abalone 
Shells, Box 212, Fort Bragg, California. 


NEW gland stimulating “vitamin. Details 
accompany “Colchicine’’ offer. See 


“Chemistry” 


BEAUTIFUL Stone Stones ; removed fiom “Tings, 
etc. 100 assorted $2.00. Lowe's, Box 

M-311, St. Louis, Mo eset 

FREE!! Sensational tun-fest magazine. 5e 
Postage. ‘“‘Hobby Humor’’—Q. Liberty, 
Y 


Digest now! 


(Established 
Dept 














COLLECTIONS 

and Desert Sap- 
for both. Mineral 
Box 2651, Phoenix, 





Chartered | 





talent | 
Source | 


churches—any or- | 


1311P | 





CRAFTSMEN make your hobby ee Re- 
produce nal works or us- 
ing Roni-Rub’r Flexible Moulds $1.50 
pound. Carve large Carvabloc, with direc- 
tions and patterns, 50c. M toys and 
lawn ornaments with 3-color-patterns 25c. 
All sent postpaid and guaranteed, Roni 
Studios, Inc., Whitestone, N.Y.C. 
28 LAWN Ornament 
patterns: 15”-20" high; Dutch girl, Dutch 
boy, pirate, bull terrier, ‘Mexican girl, Mex- 
ican boy, dwarf, nguin, flower girl, 10c 
each; 3 for 25c. 25 novelty patterns 30c. 








tterns 25c. Other 


| All 62 full size patterns $1.00 postpaid. 


Strother, Box 383-FB, Belington, W. Va. 


CATALOG: Tools, Decal Transfers. Ss. Pat- 

terns Novelty Furniture, Lawn Orna- 
ments, Silhouettes, 
Other Lines. 500 articles finely illustrated. 
Write Wo-Met Shop, Ashburn, Georgia. 


LUCITE and Plexiglas still available. Make 
Christmas gifts. Plans, instructions 
free. Cut to size or $1.00 bargain assort- 
ment. Transplastics, 21 Follen, Boston 16, 
Mass. 
PLASTI1C—Lucite and Plexiglas. Beautiful- 
ly clear rods and sheets. One pound 
assortment—good sized pieces—$1.00. Craft 
Service, 337 University Ave., Rochester, N.Y. 


BUILD plywood or edgedfibre kitchen ca 
inets. Plans 25c. Roger Underwood, 4617 
Johnson Avenue, Western Springs. Illinois. 


HOTEL TRAINING 


GooD J Jobs for you in hotel and institu- 

tional field, wartime housing, food and 
recreation projects. Thousands of men 
and women—all ages—needed for well- 
paid positions that offer color, excitement, 
ever-new and fascinating duties. Already 
built or under construction are over 3 bil- 
lion dollars worth of government social 
and recreational buildings, officers’ clubs, 
etc. Record-breaking business in hotels, 
clubs, institutions Means even greater op- 
portunities. Lewis’ school receiving calls 
for managers hostesses, executive house- 
keepers, purchasing agents, stewards, 
housing supervisors, cafeteria directors, 
etc. Previous experience proved unneces- 
sary! No need to leave your job to qualify. 
A good grade school education, plus Lewis 
Training qualifies you at home, in spare- 
time. Our National Placement Bureau 
helps to place you—and under our amazing 
Certified Job Plan—actually guarantees 
you will *‘make good"* when placed. Write 
today for free book! Lewis Hotel Training 
School, Room CA-2768, Washington 7. 
D. C. ‘(Pirst and only school of its kind 
Now in its 28th year.) 


HUNTING 


SPOT Ci Cash for your Guns or Ammuni- 
tion! Or Trade for merchandise in our 
Winter “Guaranteed Bargain Catalog.” 
featuring thousands of Guns and ‘“‘Hard- 
to-get’’ items; send 25¢ for Catalog (re- 
funded with first order). We pay More 
sell for Less because we handle thousand. 
of guns in all models, gauges, calibres 
both new and used, from $5 to $1000. We 
also buy or trade Reels, Rods, Outboards. 
Binoculars, Cameras, Radios, Watches. 
Diamonds. Name your own price! De- 
scribe your merchandise fully Money 
Back Guarantee, backed by two generations 
of honorable dealing. Klein's Sporting 
Goods, 504J South Halsted, Chicago 


____CENFORMATION 


INFORMATION—How to locate most : any 

article made in the United States (Dime 
Coin). Rakes Specialty Service, P-2053 
West 35th St., Chicago 9, Illinois 


INVENTIONS WANTED 


SUBMIT your ideas—patented or unpat- 
ented. Many manufacturers are seeking 
new items suitable national distribution 
15% commission. Albert G. Burns—‘‘The 
Nation’s Gadget Chief.”" Alameda, Cali- 
fornia 
INVENTORS: Have you a sound, practical 
invention for sale, patented or unpat- 
ented? If so, write Chartered Institute 
of American Inventors, Dept. 3-C, Wash- 
ington. i 
ATTENTION! Have you a waste product 
byproduct or sensible mechanical idea or 
device with wide commercial possibilities? 
Address Matt, 1412 Great Northern Bidg.. 
Chicago 
INVENTIONS Wanted patented and un- 
patented so as to be manufactured with 
Power Presses. H. Solomon Inc., 75 Spring 
Street. New York City. 
INVENTORS! Have you 
ideas? Write Mr. 
N.Y 




















good patentable 





INVENTORS—Patented or unpatented, we 
promote your invention. M. Humphries, 

812 Otis Bidg.. Phila.. 

CASH for Inventions—Patented, unpa 
ented. Mr. Ball, BC-9441 Pleasant, ni. 

cago 


Letters & Numerals. | 








Metzler, 11 West 42nd, | 


—.:—S—s—“ CSS 


diamonds, out-of-pawn low 
: nredeemed 


uying power enable us to 
ems at prices far less than 
for Inspection, 

id for Big Free list showing 

fine onds at startling low prices. 
Diora 9. “Butler, President, Prudentia Loan 
Association, 133-OA North Clark St., Chi- 


cago 2 
LEGAL DIREC 
MEXICAN Legal Matters reliably Randie. 
A. Munoz, 240, Juarez, Mexi 


MACHINERY, TOOLS & SU PPT. TES 


NOW-—Lewis Castings, Materials, Blue- 
prints are available on M.R.O. ratings 
for building Mills, Shapers, Vises, Drill 
Presses and many other useful machine 
tools. Hundreds of sh are realizing 
— & profits from War Work with Lewis 
Write for illustrated catalog de- 
scribing 23 items—enclose 10c_ covering 
mailing cost. Lewis Machine Tool Co., 
Box 116, Station A, Dept. S36, Los An- 
geles 31, California. 


BUILD your tractor from second-hand 
automobiles! Convert your horse drawn 

farm equipment into tractor drawn equip- 

ment. Nolan's Garage, East Wareham, 

Mass. 

BUILD your own lathe grinder, castings, 
building instructions $2.50. Particulars 
S Star Machine Shop, Kingfisher, 

Oklahoma. 

STEEL beam trammels for draftsmen, en- 
gineers, mechanics. Circular Free. Clair 

Company, Box 92, Blythebourne Station, 

Brooklyn, N. Y. 

NEW caliper, direct reading, speeds up de- 
fense work, cheap. Free illustrated cir- 

Sass Pactory, 811-H East 3ist, Kansas 
ity 


TWIN Gelade Air Compressors $12.50 
Various Motors. Hoffmann, 2740 Coy, 
Cincinnati, Ohio. 


RECLAIM dull and broken drills with Nu- 
Way Drill Grinder. Circular free. Tr 
tor-Lite-Mfig. Co., Spirit Lake, Iowa. 


GRIND Drills Like Factory: Attachm 
for Bench Grinder. Cheap. Fact 
811-A East 31, Kansas City, Mo. 


SHARPEN Drills like factory, free 
lars. 449 Buenavista, Burbank, Ca 


MAGIC TRICKS, PUZZL 
JOKER NOVEL TIES 


1943 EDITION Douglas famous Catalog 
500 Tricks you can do! All the latest 
cards, coins, thimbles, balls, ropes, a 
ratus, books. illusions, 128 pages. of only 
Douglas’ Magicland, Dallas 
QUALITY Magic since 1907. —— 
catalogs ready, twenty-five cents e 
Book catalog and lists free. Thayers, 
1785, Wilshire-La Brea Station, Los 
geles 16, Calif 
AMAZING Mystifying Tricks. Make M 
Entertain friends. Big magic pack 
25c. Pioneer Magic Studios, 4418-PS C 
ence, St. Louis 15, o. 
HOLLYWOOD Special! Magicians but 
catalog, ghost illusion and free trick 
25c. Magic House of Charles, Box 
Hollywood, Calif. 
YOUR name screaming ing headlines, Ho. 
wood newspa . Lefavor, Ar 
head Springs. an Bernardino, Calif. 
LEARN Professional Magic in ten easy 
sons. Success guaranteed, $1.00. Dia 
5568 Foster Ave.. Worthington. Ohio. 
WORLD'S largest professional magic 
keeps you in touch with latest tri 
To receive mailings gene 25c for 1943 ¢ 
log. Holdens, P-220 W. 42nd St., New Y 
MAGICIANS’, Gamblers’ secrets ex 
Cards, Dice, Punchboards, Slot Machi 
Gates 10c. Book Co., Box 671, St. Li 
1, Mo 














arti 
for 








MAGICIAN’S Headquarters. 216-page 
lustrated catalog. 25c. Kanter’s, S- 
Walnut, Philadelphia 7 4 
BE a Magician Large professional m 
catalog of latest tricks. 25c¢. Ire 
F-109 North pw By Chicago 
ANUP ACTURING —__ 
MODELS, small lot manufacturing, metals, 
Plastics, etc. Milburn, Burlington, Ken- 


tucky. ~~ 
MILK GOATS 


DAIRY Goat Journal, Dept. 468, Columbia, 
Mo. onthly magazine crammed with 
helpful information, $1 yearly, introduc- 
tory 5-month subscription 
MISCELLANEOUS 
SENSATIONAL, Thrilling. Mexican-Cu- 
ban, art pictures, books, miscellaneous. 
— lists. £0c, Jordan, 135-L Brighton 
. Boston. 
76 WATT Amplifier 2 12” speakers. Crystal 
Microphone. Willard Schaller, Columbus 
Grove, Ohio. 

















GREAT Fun. Make believe you are in New 
York, Chicago, Miami, Canada. 3 cards 
sent, you write, return, I mail, 25c. 7 
S0c,' Letters léc. Receiving—forwarding 
ouvenirs, Snappy fun cards, Girls pic- 
ives. Details, samples 10c. Agents want- 
ed. Haller, 436 N. Y¥. Ave., Brooklyn 25 
N. ¥ 
MEDICAL Laboratory Technicians in great 
demand. We train you in your spare 
in your own home. You can practice 
studying. Write for free catalogue 
Technical Institute, Box 973-S 
5 exas 
MOONS Planting By The Also Fishing 
By The Moon. 1944 Moons and formulas, 
35¢ each. Planetarium, Box 5585, La Jolla 
California 
ENLARGERS—Build your own Kit < 
$6.00 Free particulars Crescent 
ng, Box 2 C, South Pasadena 
ia 
NEEDED Civilian goods, supplies scarce 
one Buy Sell Swap ith 
No commissions char ged. w 
Hughes Service Shil ington, P 
OZARK Guide, Lonsdale, Arkansas 
f tsmet homeseekers folklori 


uy watchmaker tools in useable con- 
repair work, not resale. Mar- 
Amos Bos ’ >| > 
& Prospecting 
Only 10c. Miner 
ver lorado 
VICTORY Handkerchiets ai Free 
catalog Helen's, 29 East th, New 
rork 


UNPAINTED Wall Plaques 2'sc up rite 
oe man, 642 Broadway, St. Paul, Minne 


aSCEiVE mails, , mags azines, samples. Yo a 
name in numerous mailing lists lk 
Howard, 396 Broadway, New York 
FREE literature how to locate buried 
treasure and minerals. Fisher Labora- 
tory, Palo Alto, Calif = - 
PSY OGIST discovers amazing, new 
eas y to success. Details Free. Victor 
675 Eli Denver 4. Colorado. _ 
FREE ug List-—Druggist Z. Robins, 24 
South Hamlin, Chicago. Illinois 
MODELS & MODEL SUPPLIES 
SHIP .... kits and fittings. Complete 
line her model yacht equipment. All 





its, ings and blueprints at standard 
. ost complete stock in New Eng- 
dames Bliss & Co., Inc 220 State 
2. Mass 

E Kits Ship Models, Coach Models 
Wagon. All parts cut to fit—no 
in@ required—tack hammer only tool 
n ied. Bverything included—sails, wireand 
rigging, Bend 3c stamp for catalog. Minia- 
t Models, Dept. N, Perkasie _ Pa 
mplete Iliust rated Catalog O- 
Model Railroad Parts ever 
. Send 5c for mailing Selly, 1377 

Gates e.. Dept. 801, Brooklyn, ? 
RAILW, WAY models, complete line “informa 
O Gauge 104 pages, 25c 
c. Walthers, 269 Erie, Mil 


Kits. a Fisher, Marine Model and Ideal 


lroaders—Naturalize ir 
ties Very inexpensive 
details Bensch Co 
akespeare Ave., Bronx, N. Y¥ 
ATED Price List. Models, Pr« 
pellers, 8 appl es 5c. Model Builders Sup 
Kansa 
acht supplies. complete 
Satalogue, 20c. Wm 
New York City 
Boats, Hundreds of Hobby Items 
3c. America’s Hobby Center, Dept 
E. 2ist St. » New York 10. N. Y 


S for $1.00! Sensational 
making plans, formulas, 
feature® galore, including Etiquette 
hart—Vitamin C 
of 1 ivy—Miracie Cal 
to Perfect S&S Love—How 
_ Your Vocabulary, etc. & ! 
D. McAdarra, 72 Fifth Avenue 
Fork 3, N. ¥ 
MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop 
Complete. illustrated course shows you 
how Welding. Refrigeration, Motor re- 
pair. How to get business, etc.. all phases 
covered. Free literature. Christy Supply 
Dept. 1435, 2835 N Central Ave., _Chi cago 
LEARN Metascience. Remarkable drugiess 
healing. No manipulation, No apparatus 
Unbelievable simplicity and results. Inex- 
ensive correspondence course. Write Meta 
cience. De Land. Florida 
CASH in on your speretime. 300 tested 
moneyvmakers. 68 page book 25 cents 
ti tior or money-back guarantee 
Jamison, Box 4866, Washington 


* brings proven, tested, 
money makers to start your own busi- 
ness. Sample copy eeks 

792, Weed, California. 
SALESMEN, Agents, 
we send names everywhere. 
Hudson Service, 1472 Broad- 





OPPORTUNITIES Galore, giant 


j Operate a magazine 
ibscription business at home. American 


DETECTIVES S Earn Big Money. 
_ Particulars free. Wagoner, 
N. Y., N. ¥. 


—_— Ext: a money ‘at home, 


TRADERS Club ‘mambers earn big money 
9 Anderson. Vinesurg, Calif 





MONU MENTS Direct ioe ‘Pre 3, Freight | 
ree og 
Wri te Granite- Marble Factory. 
da 





MOTION PICTURE & SOUND 
EQUIPMENT _ 


25c (coin) refunded first 
Hollywood Movie Supply, 


GUARANTEED Presh } 
p.) Will ship C.O.D. catalog. Eso- | 
ir new Home Movie F iim Club. Si- 


s. Particulars free. National 
nge, Sta. E-Broadway, 


MOVIE Camera Outdoor Film, 100 
; 0 


THE World's ¢ Greatest t Passion 


t. Rent or Purchase. Semenway Film 


glam our r sample, dime Keeley, 
N 


e Projectors and Cameras 


mm $1.25 developing included. Ambas- | 


GLAMOUR Newsreel “E 
5 only $1.95. Lists inc 


ies you iy ike 8- iémm._ som ple, 


aterson, New Jersey. 
so und film _ Projector 


35MM SOUND features! Shorts! Techni- 
color samples 10c. Demsey, 1613 Stewart, 
Youngstown, Ohio. 
EARN Movie Projection, Management. 
Pree catalog. Give age. Theatre School, 
Elmira,N.Y. 
SILENT 6-16 mm. Sound pi projectors. ~ High- 
a Prices pee. Mogull's, 66 West 48th 
, New Yor 





seep stamp for iémm, 8mm “Catalogue. 
Sterling's, 679 Northampton, Easton, Pa. 
MOTORCYCLES, BICYCLES & 
SUPPLIES 


MOTORCY CLE Manual—i92 Page Ameri- 

can ‘‘Questions-Answers"’ complete serv- 
icing information Harleys, Indians, Hen- 
dersons, Servicycies, Villiers including war 
models $1.10 *“‘Motorcyclist’s Work- 
— $1 50 - Two Stroke Motorcycles 
$1 - *“‘Modern Motorcycle Mechanics 
- “speed Tuning’ 435 pages care Ameri- 
can, English Motorcycles $2.50, with draw- 
ings, specifications U. S. Army Jeep, Ger- 
man War Motorcycles $3.00. All postpaid. 
Clymer, 2125 W ico, Los Angeles 6, Calif 


THE Ideal Christmas Gift for Motorcy- 

Clists. Send him the book, “‘Modern 
Motorcycle Mechanics’’ 435 pages, 200 il- 
lustrations, the most up-to-date and com- 
plete book on motorcycles ever issued. 
$2.50 postpaid. Nicholson Brothers, Sas- 
katoon, Canada 


100 MILES Gallon! Motor-Scooters, Mo- 
torcycles, Whizzer Bicycle Engines, Midg- 
et Automobiles, Gasoline Engines. No pri- 
ority Necessary. Full information, prices, 
illustrated catalog one dime. Clymer, 2125 
Pico, Los Angeles 6, Calif 


PLANS, Drawings, specifications, instruc- 
tions for building attractive Motor- 

Scooter complete $2.00. Plans, instruc- 
tions—E-Z to make your bicycle electrically 
driven $i 50.—Scooter Catalogs 10c. 

mer, 2125 W. Pico, Los Angeles 6 


SEBIvED carload motorcycle parts ” for 
Harleys and Indians. Write us your 
needs. McCann's, 2104 Texas Street, El 
Paso, Texas. 7 
BEAUTIFUL Recap Motor-Scooter Tire 
Information catalog 10c. Clymer, 21 
W. Pico, Los Angeles 6, Calif 
MOTORCYCLE Parts, New and used. List 
__ 0c. Ballak. 811 N. 9th, St. Louis, Mo 
MUSIC, MUSICAL INSTRU MENTS 


LEARN Popular Piano! Play hit songs in 
boogie-swing style. Pianists, send dime 

for sample arrangement. Home-study fold- 

er free. Christensen Studios, 765 Kimball 

Hall, Chicago 4, Ill 

SONGWRITERS! Send your poems for our 
offer and Free “Rhyming Dictionary”’ 

Phonograph Records made. Vanderbilt 

Music Studios, Box 112, Dept. 4A, Coney 

Island, N. Y. 

SONGWRITERS: Write for Free Instruc- 
tive Booklet Outlining Opportunities. 

United Music Corporation, Dept. 

Salem, Indiana 

WANTED! Lyrics, melodies for songs. is. We 
arrange, publish, sell. Superior Song 

Studios, Passaic, N 

PHONOGRAPH Records Slightly used 20 

each. Hoodwin Company, 4419 
Chicago, Illinois. 
OLD GOLD, eae HES, PRECIOUS 
STONES 

GOLD $35.00 Ounce—Mail old gold teeth, 
diamonds, jewelry. watches receive 

cash by return mail. Satisfaction guaran- 

teed. Pree information. Dr. Weisberg’s 

Gold Refining Company, 1500-B Hennepin, 

Minneapolis, Minn 

MAIL old gold and silver watches, gold 
teeth, rings, jewelry, diamonds, (any 

condition). Cash return mail. $5.00 to 

$500.00 worth most homes. Satisfaction 

guaranteed. Information free. Jewelry Sa)- 

vage Service, Box 103-P, Depew, N. *% 

PATENT ATTORNEYS 


INVENTORS: Learn now—without obliga- 
tion—how to protect and sell your in- 
vention. Secure Free ‘‘Record of Invention” 
form for establishing date of your inven- 
tion—and Free Book “‘Patent Guide for 
the Inventor’’, containing complete infor- 
mation about patent procedure and selling 
inventions; giving illustrations of many 
successful inventions; over 150 basic me- 
chanical movements. Delay may be costly. 
For prompt, confidential service—write— 
Clarence A. O'Brien & Harvey Jacobson, 
Registered Patent Attorneys, 42B-A Adams 
Building, Washington, D. C. 
INVENTORS: Before disclosing your in- 
vention to anyone send for Form “Evi. 
dence of Conception’’; ‘“‘Schedule of Gov- 
ernment and Attorney's Fees’’ and instruc- 
tions. Sent free. Lancaster, Allwine & 
Rommel, 413 Bowen Building, Washing- 
ton, D. C. 
INVENTORS: Send for free copy my 72- 
page book on patents. Reasonable terms 
Prompt action. Confidential, personal serv- 
ice. L. FP. Randolph, Dept, 340-A, Wash- 
ington, D. C. 


s 
>. 
le. 














PATENTS Secured. Two valuable booklets. 

“Patent Protection’ and ‘‘When and 
How to Sell an Invention’’, together with 
valuable ‘‘Evidence of Invention’ form 
sent free. Write immediately to experienced 
ray counselors, Victor J. Evans & Co., 

841-A Merlin Bidg., Washington 6, D. C 





PROTECT your invention through medium | 


of my expert personal service. Prelimi- 
nary information without obligation. Hor- 
ace L. Beall, 902 F Street, N.W. 4, 
ington, D. C. 
PATENTS—tTrade marks. Preliminary ad- 
vice, book and disclosure form free. 
Personal service. Irving L. McCathran, 316 
McLachien Bidg., Washington 1, D. C. 
Registered Patent A Attorney. 
“INVENTORS GUIDE” free, containing 
100 mechanica] movements, information 
about patenting, selling inventions. Frank 
B. Ledermann, 154 Nassau St., New York. 


“PATENT-Particulars’ and Blanks, free, 
airmailed. Sterling Buck, P-Hotel Plaza, 


Washington, D 
PATENTS | 


INVENTORS: Foresighted manufacturers 

already planning post-war sale of new 
non-military products. If you have a useful 
invention, patented or unpatented. write 
Chartered Insiitute of American Inventors, 
Dept. 3-B, Washington, 


PERSONAL 


ATTRACT Success, ~ Eeailth, happiness, 
through Ontology. Solve your problems 
metaphysically. Discover your real self. 
Ontology illuminates the Scriptures, 
teaches how to pray, reveals secret mind 
wer. 24 page booklet Free. Alexander 
eene, Sedalia, Missouri. 
DO Your Feet Hurt? Itch? Burn? Sweat? 
Smell? Simple guaranteed home treat- 
ments eliminate these inconveniences 
Read “‘Why Your Feet Hurt."’ $1.00 post- 
paid. Educational Books, 237 N. Rutan, 
Wichita, Kansas 
PSORIASIS Sufferers: Pixacol has brought 
relief when S te else failed. Use 
only as directed. Apply externally, dries 
quickly, convenient ry regular $1 bottle 
without investing a cent! hie 3 teen 
Lab., Box 1298, Cleveland 3, Oh 


LIVE a life of abounding —_—— Have 
Health, Wealth, Prosperity—Learn to at- 
tract Real arenes and Success in your 
daily pursuits. Only $1.00. Ira G. Mercer. 
639 Main Avenue, Passiac. J Sa 
HEALTH, Prosperity, and Happiness, 
through Problem Advice and Truth 
Treatments Information free Joseph 
Louis Schertz, 4633 Lindell Bilvd., St. 
Louis 8. Missouri 
LITTERS mixture—Simply mix with wine 
or liquor to get pint of excellent Angos- 
tura type bitters. Order today. 25c—1 oz 
package. Delfa Co., 3960 Avondale, Chi- 




















TO enjoy home 
Free 


3960 Avondale, 


“use herbal - 


good “health 
remedies for cold weather ailments 


information. Delfa Co., 
Chicago. eee ee: 
MEN, why feel tired, old? Amazing Hindu 
Secrets restore youthful pep and lusty 
vigor. Information Free. Hindu, 675 Eliot, 
Denver 4, Colorado. 
20 THRILLING “Pin- up’ 
original Hollywood photos (exclusive re- 
lease) $1.00. Libman Co., Dept. PS, Box 
7833. Del Valle Sta.. Los Angeles 
SLEEP Tight every night with Sleep- Rite 
Soft Waxen Ear Noise Stoppers. Sample 
Free. Dowpos, 1215 Park Row Bldg., New 
York 
GORGEOUS Christmas Folders. 25 for 
Dollar or 50 for Dollar, your name 
printed free. Lefavor, Box 571, San Ser- 
nardino, Calif - ’ 
WOULD you like your eyesight improved 
and discard glasses? Send $1.00 for full 
instructions. L. F. Neer, Lake Worth, Fla 
44 ESQUIRE Desk Calendars—Twelve Var- 
ga Girls—50c—Esquire Agent, 1919 Gir- 
ard, Phila.. Pa ee Oa ae 
HYPNOTISM. Complete 20 Method Course. 
25¢ Western Institute Hypnotism, 
D-1619 _Palatine. | Tl 
LEARN Ventriloquism, 3c 
particulars. Smith, Dept. 
low, Peoria. Illinois. _ 
BUY Vitamins direct 
Matoska Products, 
Minn a 
“GRUVED Letters 
ship—few hours. 
Louis, Missouri at ied , 
“PIN-UPS", 180 Glorious Girl Subjects! 
Samp!es 25:—Huge Bargain Pack $1.00 
Clover Novelty, 31-C, Hollis 7, N. Y¥ 


MIMEOGRAPHING Cheap! One day serv- 
ice. Send stamp for samples, prices. 
Sawyers, 732-P, Gainesville, Florida 


RUPTURED?? Improved Appliance Re- 
duces. Often Cures. No russ. Free 
Trial. Earles Company, Flint, Michigan 


stamp brings 
208, 801 Bige- 


Postcard 
Bear Lake, 


Save 
White 


correct poor penman- 
Write, Ozment 6, St 


Wash- | 





|} and 


)” Beauties from | 





PIMPLES — Psoriasis—-Eczema. My own 
remedy—Amazing. Full size 50c. “Derm” 
511 N. Clemens, nsing, Michigan. 


CLASSY printing economically produced. 
Quick deliveries. Samples. Sicocan, 6348 
Windham, St. Louis 20. 





SOCIAL Romantic Magazine, Photos; 100 
addresses 25c. Western Agency, 815-Sg 
Hill, Los Angeles 14. 
TALENTED? Your handwriting tells. Com- 
plete analysis $1.00. Ona Hunter, Analyst, 
Anderson, Missouri. as 
12 VILAL Happiness Secrets. J. S. Gisolfi, 
135 Chestnut, —o Pa. 
PHOTO NG 
IMMEDIATE “Service! Pictures returned 
same day order received. Smashini se 
Pre-War Prices! Sixteen guaranteed - 
led-Edge Velox prints from roll, 25c. or 
one colored or two plain enlargements poe 
with 8 Deckled-Edge prints, . 2 
prints from negatives 25c. Candid Rolis 
developed. Magic-Eye Timed. Vaporated, 
enlarged to x 4 on Deckled-Edge 
Velox Paper—36 exp. 35mm $1.00; 18 exp. 
60c; 16 exp. No. 127, 50c; 8 exp. Bantam, 
25c. Reprints, 3 x 4, 3c each. We have new, 
perfect 35mm film! Low prices. Free Mail- 
ers, details on request. American Studios, 
Dept. 607, LaCrosse, Wisc. 
BEAUTIFUL 4 x 6 pictures 3'2c each, from 
116 and 120 negatives, 344 x 4'2 from all 
other sizes. All work ‘guaranteed. Over- 
night service. Roll developed and 8 pic- 
tures 30c. Roll 12 pictures 45c. Roll 16 
pictures 60c. Enlargements on_ double 
weight portrait paper 5 x 7—30c. 8 x 10— 
50c. Copies made from any picture 75c. Pa- 
cific Photo Service, Box San Fran- 
cisco, Calif 
BIGGEST $1.00 value in 35MM finishing 
today, 36 exposure, fine grain 3'4x4'2 en- 
largements; deckled, embossed margin and 
date. Eighteen exposures 75c; sixteen ex- 
posure splits 55c ree mailers. 8 exposure 
rolls in beautiful, deckled contact finish 
with embossed wile margin, 25c. Mailbag 
Pilm Service, Box 5440A. Chicago 80. _ 
ROLL Developed, photo album, 2 enlarge- 
ments, 8 prints, 25c. Geppert Studios, 
Dept. J-3, Des Moines. Iowa 
OIL coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. National Art 
School, 1315 Miehigan, Dept. 172C, Chi- 
cago 
BEAUTIFUL 











Enlargements made from 
your favorite negative. Prompt Service! 
5 x 7 inches—25c each. 8 x 10 inches 50c 
each. Send negative and coin to:—Maniss 
Photo Supply Co., 1044 Locust St., Colo- 
rado City, Texas. 
ROLL developed and 8 beautiful enlarge- 
ments 2 to 6 times larger—deckled edge 
—high gloss Any 8 exposure roll 25c coin. 
Reprint enlargements 3c each. Alden Pho- 
tos, 94-4 Astor Station, Boston, Mass 
LMS Scientifically developed. plus 8 
beautiful 4 x 6 enlargements, 30c com- 
plete. Photo Service, 107 Dewey St., New- 
ark, N. J =a 
REPRINTS 2c each 
than fifty 2'2c each. 
ship; fast service. Mercury, 
Dearborn, Chicago 2 _ 
FILMS 8 exposure negative “size 25¢, En- 
larged to Postal Card Size 35c. Finest 
quality, fast service guaranteed. C-C Photo, 
Box 280. West Chester, Pennsylvania. _ 
INTRODUCTORY Offer—six enlargements 
from your favorite negative, 25c. Sky- 
uae Saeee Box 411, Dept. ‘‘ES’’, Ashe- 
ville. 


POULTRY & SUPPLIES 


YOUR greatest ~ poultry problem will look 

simple when you read American Poultry 
Journal regularly 500,000 poultrymen do, 
why not you? Only 25c year, 5 years $1.00. 
American Poultry Journal, 530 S. Clark, 
Chicago 





(fifty or more), less 
Finest workman- 
B-109 North 





MODERN Poultry Magazine operating ex- | 


lay- 
$1.00. 
Dept. 


perimental farm guides in growing. 
ing, marketing. Year 25c; 5 years 
Subscribe today! Poultry Tribune, 
152, Mount Morris, Ill 


PRINTING, MU ey 
MIMEOGRAPHING, LABELS 
PRINTOMATIC” Seif-feeding ear 
“Stencil Post Card Printer, $9.50 Com- 
lete All Makes Duplicator Supplies 
iterature Free. Pittsburgh Typewriter 
Sunply. 336-MA Fourth Avenue, Pitts- 
burgh ?2, Pa 
$2.00 POSTPAID; 200 re 
Letterheads and 200 654 Envelopes. 500 
of each $4.75 postpaid. Mero Products, 
Box 344, Punxsutawney, Pa 


MIMEOGRAPHING—postcards to legal size 
-reasonahle, send sample for quotation. 
Genduso, 154 Seventh Ave.. New York 11. 
200 letterheads, envelopes, 
statements. Benneville, 907 West Roose- 
velt, Philadelphia 
PRINTING of all kinds; write for price 
list and samples. Edgewood Press, Box 
C-367, Edgewood, Maryland 





x 11 Good Bond 





DISTINCTIVE Stationery at Reasonable 
Prices. Samples free. Stump Printers, 
South Whitley, Indiana. Sie 
200 BOND Letterheads, Envelopes, 89c. 
mples. Joseph Johnson, 
1382-1 B Fifth’ 1 Ave.. New York 29. 
WONDERFUL Bargain! 500 Letterheads 
89c. Established 1888, Waupress, Waure- 
gan, Conn. oat teatliee 
PRINTING and labels all kinds, samples. 
Printrite, 20 Spruce, Asheville, N. C. 
PRINTER S Supply Bargain Catalog. Send 
stamp. Bradshaw, 3214 Huron, Chicago 24. 
19 x 11 Letterheads $1.95. Savon, 
78142 Franklin, Cleveland, Ohio 


PRINTING Presses. Type, Supplies Lists 
Loysville, Pa. 


3c. Turnbaugh Service, 
PRINTING OU TFITS & SUPPLIES 


PRINTING Outfits and Supplies. Send 

stamp for details or dime for complete 
illustrated supply book. Kelsey, Inc., -8, 
Meriden, Conn 


NOW, you can make your own 
cuts by simple, easy 
ess. No messy chemicals. 


Argyle. Wisconsin 














printing 
*“Piastoplate” proc- 
Dayservice, 





PROFESSIONAL stencil post card printer, 
complete $2.45 postpaid. Challenge As- 
sociation, D-11, Cincinnati 


INEXPENSIVE home-made “printing Pp press. 
tails free. Novelty Shop, Downsville, 
Louisiana. 


PRESSES. Type. 8 sree. SS Supplies s, Specimens, 3c. 
Garza 364 Cambridge, Mass. 


Tat ITABLE OCCUPATIONS 


MECHANICALLY Inclined Men —Own and 
Operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding. Refrigeration, Motor fre- 
pair. How to get business, etc., all p 
covered. Free literature. Christy su 
Dept. 1035, 2835 N. _Central Ave., Chic 


OPERATE your own Refrigeration Re 
Shop. Good jobs now and after the 

Easily learned at 

tion sufficient. 

School, Dept. 

Angeles 6. 


LOCKSMITHING ~Course—Practical i 
pensive lessons for handy men. Just 
Fit keys, pick locks, de-code, make mas’ 
keys. Satisfaction guaranteed. Send 
Free Details. Nelson Co.., Dept. 709, Chic: 


$40.00 WEEKLY, Made growing m 

rooms, Fresh, Dried. Dominion Pa 
331583, free spawn, North American, 1 
Yonge. Toronto, Canada. 


$5000 FROM Half Acre! Growing Gins 

Seed, contract supplied. Particulars 
Associated Growers, Dept. 12, St. Nor 
Manitoba 


RAISE highly 





S-20, 4701 West Pico, 


profitable angora rab 
Multiply fast. Wool $8.50 pound. Pl 

markets. Particulars free. White's Rab 

ry, Crawfordsville, Indiana 

GROW Mushrooms in boxes 
25c. Spawn $1.00. Gordon, 

Winnipeg. Man 


“RAISE Earthworms for Profit 


room ;, Instruct 
"$53 Willi 


106-A_ Broadway, Peoria, 
RABBIT Profits Booklet 10 cents, 


Bonnie’s Bunnyland, Mastic, 





RADIO py “men “ond experimen 
send for our giant radio catalogue 
dollars. United Radio Co., (1000-V), 


REVISED Plans 18 Crysial Sets (SW 
ord 5300 miles), with ‘‘Radiobuilde 
25c. Laboratories, 363-T Hampton, 
ward, California. = 
LOWEST Prices. Radio Tubes. Parts 
bargain lists Potter, 1314-A Mc 
Kansas, City, Mo. 2 
CRYSTAL Radio Experimenters. 
Hulet, 29 E. 39th. New York. 


RARE COINS 


PREE! Foreign coin, banknote and Coin 
Collectors’ Illustrated qatens to ap- 
roval service applicants. Send 3c postage, 

to $20 cash paid for Indian eat cents. 

All dates wanted Buying list 10c. Tatham, 

Coinco., Springfield-D50. Mass. 

COIN _Collectors— Read “The Numisma- 
tist.'"" Published monthly. News. illus- 

trated feature articles on coins and 

medals. Sample copy 25c. American Nu- 
mismatic Association, 99 Livingston St., 

Brooklyn 2, N Sea 
CENTS 100 years ‘old 25c, Indians 10 differ- 
ent 25c, New Silver Dollar $1.50, 1943-S 

cent and nickel lic, Big Tiustrated Coin 

Book 50c. Coins, Box 77, Alameda. Calif 

10 INDIAN Head cents, different dates 
also pricelists, 35c. Schultz, 10833, Rich- 

wood, Cincinnati, Ohio. 


Witte 


— 











WE buy Indian Cents, Lincoln Cents. Old 
Rare coins wanted. Highest prices paid. 
Send 10c today for new 1943 price Cata- 
Logue of ali U. 8S. Coins. American Rare 
Coin Co., Dept. 4, Transportation Bidg.. 
Cc hicago. 
WILL Pay $10.00 each for certain Lincol 
Pennies! Indianheads $50.00; Dimes 
$1,000.00. Catalogue 10c. Federal Coin 
Exchange. 12-OL. Columbus 15, Ohio 
es ae ty Cat alogue of all U. S. coin 
to $1.00. 75 Illustrations, 3500 Quo- 
n Price 10c. James Randall, 341 
1 Dearborn, Chicago 
WE purchase all Indianhead pennies. Com 
plete catalogue 10c, altman, 398 
Broadway, New York 
FIVE 25c. T ity-fi 
ferent 


Box 37 A, Ott 
linois 


FREE coin list 
Pittsburgh 24 


- RAZOR BLADES, SHAVERS 


TRIM-RITE combs, cuts own, others hair. 

Complete 60c postpaid, guaranteed. Wat- 
on Hauger, 224AF Ridge, New Kensingtor 
Pe Ivania 


RUBBER STAMPS 


3 LINE stamp 30c; cushioned, indexed, 35¢ 
Signatures $1 50. Printrite, Wauwatosa, 

Wis 

ONE line 15¢ 
cello, Box 

CUSHIONED. 3 


foreign bills 
$1.00. Beffel, 
Harry Elsholz, , Box 901 
Pennsylvania 








, 3 lines 35c. Ex- 
Louisiana 


. 2 lines 25c 
500, Shreveport, 
lines 45c, signatures $2. 
Federich Mfg East Pittsburgh, Pa 
TWO-Line Self-Inking Stamp, $1.00 
t. F Warm Springs, Ga. 


SONGW RITERS 


SONGWRITERS! Send your poems for our 
offer and Free “Rhyming Dictionary 
Phonograph Records made. Vanderbilt 
Musie St ee Box 112, Dept. 5-A, Coney 

Island, 
Scan TERS 


Free 





are looking for good 
We pay highest roy- 
f ir publication and di 
ropositior Puritan Publishir 
De arborn St Chicago 5 
WRITERS: Melodies supplied with- 
ou®, charge y well known Hollywood 
Com er Manuscript lead sheets and 
furnished nema Song Compar 
70B-5 Hills, California 
$5 Wanted for Musical Setting. Send 
for mediate consideration. Five 
ters, 646 Beacon Building 


We 


iW RITERS—Send Poem For Immed 
ate Examination and Free Rhymin 
. Richg Brothers, 46 Woods s 
j : “hice 
3 a ms Wat ited Write for Free In- 
cs tive —— Outlining Opportuni- 
$ ee $ Corporation, Dept. 26 


word 
Chat- 


to good 
d Belcher, 
1910 


shed 
free book 
331 


and > Son 
-- 


nat  aapeues 
tith hony Campbell 
ore t. ) et - New York 


SONGWRITERS Write for free booklet 
Prom Sharing yaa. Allied Music Com- 
pany, Fast Pourt 

SON PRITERS! nr anding songwrit- 
= e 


Cincinnati, Ohic 
Roscoe Bart shart, 1320 48th, 


RITERS' 
H 


beler 


Outstanc it 
cs y 





NG GOODS, GUNS, FISHING 
TACKLE, ARCHERY 


ows for Recreation-Rus 
7 } 


South State. C) 
GU NSMITHING Readily 
Earn eXtra money 
flrearn Free 
smithing textbooks 
South Carolina 
bought, traded 
Highest Cash 
Corp., 607 


at home 
a 


learned 


Semwer 


Binoculars 
tition bought 
Stoeger Arms 
New York Y 
ARCHERY Equipment 
Mid-West Archery, 
Chicago 49 
SEND i0c for list 
seths. Willmar 
USED guns 
tamp. Howe 


100 used guns. 


Minnesota ee 
bought, sold, exchanged. 1 
Coopers Mills, Maine. 





STAMP COLLECTING 


wow 10.09 Worth of Fun for only ic! 
500 Foreign Stan.ps, unsorted and un- 
picked (mostly on bits of paper) just as re- 
ceived from the church missions and other 
sources. Africa, So. America, Australia 
China, Philippines, Dutch Indies, and oth- 
er countries are represented. Includes a 
few commemoratives, airmails, and stamps 
cataloguing up to 25¢ or more each! The 
biggest Package of Fun in Stampdom—and 
ou might find something really valuable! 
Pr serious approval 
not delighted. James- 
. Dept. No, 5, Jamestown. 





Fortunes! Six Big 


Stamps Worth 
Packet; Dji- 


Queer Countries 
Qwalior, etc. Packet scarce Russia, 
talog price 50c! Fine packet of 25 dif- 
British Colonies—Turks & Caicos 
Hyderabad, Jamaica, etc. United 
aoe. 00 and $5.00 high values. Big 
Indies of 20 different 
h Indies, Siam, Philippines, etc 
2 page booklet—tells where 
ar 1d_sell, stamps worth up to 
$s 10.000 ap iece Everything for only 5c to 
ipproval rv 
rar mpans ‘Depart ment 55-R, Camden, N.Y 
POSITIVELY Greatest Free Offer—Latest 
Se ott nternational $4.00 Stamp Album 
vering entire World, contains 36,000 
rated, descriptive spaces; Scott's 1944 
ndara $5.00 Catalogues ‘Philately's 
cyck pedia absolutely Free to appli- 
ts for Foreign Approvals becoming cus- 
Bargain Stamp Service, Palm 
California 
different U. S. $1.00. Old, new 
i Comms.—Postage—Dues—Famous 
Americans—Airmails, etc. Good condition 
Lightly cancelled. Guaranteed to please. 
Try our foreign packets 10c each, 3 for 
25c. 14 packets $1.00. All different. Bar- 
gain. Approvals sent on ; <n Armour 
Stamp Co.. St. Albans, N 
INVEST a Ic postal in writing for “Treas- 
re Island” Gift offer—giving, entirely 
free—to purchasing customers of our fine 
foreign approvals: latest big 1200 page 
Scott International $4.00 (or $7.00 Loose- 
leaf) Postage Stamp Album; Scotts 1944 
$5.00 Catalogue. ‘‘Treasure Island’’ Serv- 
ce. Vista. California 
00 UNITED States for 10¢ 
absolutely unpicked and 
ved from church Missions. Man) 
including commemoratives, air- 
gh values up to $5.00 denomina- 
ce only 10¢ to approval applicants! 
back if not delighted. Swan Stamp 
Dept. 69 69A. Dunkirk. N 


! 500 U.S.A 
unsorted—just 
rece) 


FREE! Leeward Is., Cayman Is., Turks 
ad Caicos plus 60 different mint Geo 
ion poster stamps, to approval 
licants sending 3c postage. Tat- 

Stampco., Springfield 50, Mass 


WORLD'S Largest Diamond And Triangle 
Stamps. Free Stamp Magazine, Stamps 
Fighting Free French, 25 stamps 
different United Nation Countries. 
Airmails. Big Bargain 5c_ with 
Capital Stamps, Dept. 10, Little 
Two mint U.S.A 
ries"’ packet ( Diji- 
scarce set Russia 
r only one cent to 
Garcelon Stamp 
Maine 


see) Sor te! 


applic 
_Box 418. Calais 
iCTORY Packet Free: Includes stamps 
m Tanganyika—British Cayman Is- 
Scarce Babyhead - 
y Victorian Airmail 
Big Catalogue—all 
postage. Gray Stamp 
PR. Toronto. Canada 
commemorative sheet 
S. stamp issued, and 33 U. S 
commemoratives, airmail reve- 
Catalogs 75c—To approval appli 
r Se. Curhan Stamp Compa: 
Cc. Gloucester, Mass 
Approvals, freshly mounted 
rsonal service. Tell me what cou 
1 prefer and I'll send their stamps 
sites Skinner, 345 East Ocean, Long 
Beach, Calif 
DIFFE RENT S Stamps includin 
iting French. Haiti, Johore, 
only ‘10¢ to approval applicants 
mp. 2 Or 4647 Kenmore, 


SMOKY Mountain 
vest U 


Dent 
Ver 


Fast 


127 Free 
x erak 
Reich 
s Chicago 
Dept 
.- ITISH aes re Collection! Burma, 
; ior, Sarawak, Tasmania 
( "ether Bri tish. Only 5c 
and Commemorative Approvals. 
Nassau. New York City 
SPECTACULAR approval service for ce 
ectors using International or Modern a)- 
bums. Philatelist, Arcadia, California 
SEABOARD Stamp Exchange, Box 
Claremont, Calif, Postcard bring 


PI als. 


Cy- 
— 
with Pictoris 

Lymar yi 


123 


good 





stamps 


ice applican ts!! Mystic Stamp | 


19TH Century U. S. Commems., Civil War 
Revenues, ttleships, $5 & $10 Stamps 
Free to U. S. Approval Applicants, Metro- 
politan Stamps, 198-G roadway, New 
York sie 
UNITED STATES approvals complete cov- 
erage fine quality, attractive prices. 
Seminole Stamps, Box 436, Coconut Grove, 
Florida. 
100 DIFFERENT 
triangle, 3c to approval 
cants. Avalon Stamp Co., Dept. 
field 8, Mass. ee 
FREE— Your choice of any 10 stamps from 
our first U. S. Approval selection. Illus- 
trated list included. Cosmopolitan Stamp 
Company, 1457 Broadway, Dept. 6P.! N.Y.C 
SPECIAL—Airmails—21 different, includ- 
ing Zeppelin, Triangles, Latin ‘America, 
etc., 5c with approvals. Continental Stamp 
Co., Box 606, New Rochelle, New York. 
FREE! Complete “United States’ stamp 
catalog with 1,000 illustrations! Send 3c 
for postage. Harris & Co., 99 Transit 
Building, Boston, Mass 
SOLOMON Islands, Seychelles, Nejd, Cay- 
mans, Manchukuo, Brunei. Everything 
a with approvals. Viking, 130 (P) Clinton 
, Brooklyn, » 2 
rues Outfit! Album, stamps, hinges, 
gauge, detector, 5c! General foreign ap- 
provals sent. Manchester Stamp Com- 
pany, Manchester, Conn 
PREE—Canadian Sets, Royal Visit, George 
VI, George V, Coronation, Jubilee, Oth- 
ers, to approval applicants. Ensign, Box 
18-P, So. Orange. N. J 
SPECIAL—40 different 
8 Airmails, and surprise packet—only 
10¢ with approvals. Harmil, Box 4314, 
Kansas City, Mo. 
BRITAIN and Colonies, 75 diff. including 
coronations—pictorials—jubilees only 10c 
with approvals, Crescent Stamps, London, 
Canada 
25 DIFFERENT Russia. 
Commemoratives and Airmails, 
issues 50c postpaid. Benjamin Bren, 
A, Box 141, Manchester, Conn. 


FREE! World wide packet; 
Kratzer, 143 S. Sedgwick, 
Kansas. ia te 
BARGAINS in fine approvals! Write 
day! International Stamp Co., Halletts- 
ville, Texas. iy hala 4 
FOREIGN New Issues on approval. Bar- 
gain Priced. Raymond Koch, Muscoda, 
Wisconsin. a al 
on “War set depicting Nazi c cruel- 
jes, only 10c with list other bargains! 
Phoenix 717 Sycamore, Cincinnati, Ohio 
BETTER Quality United States approvals 
- Reasonable — Speedy service — Box 
488A. Minneapolis a oe a 
LIQUIDATING—Approval remnants, sets. 
packets—500 mixed $1.00. Beacon Sales, 
Maynard, Mass. 
50 DIFFERENT U.S 
tives, 5c. Gerhardt, 
Austin. Tex. BaP sii 
FREE Canada War Stamps with approv- 
als. Rheaume, 8949 Routhier, Montreal, 
Can ic 
FREE! Pony Express set (facsimi les). 
age 3c. Roberts, 401 Shearerbidg., 
city. Mich 
FREE! 10 Attractive 
3c). Box 6618, Northeast, 
fc 


including scarce airmail) 
service appli- 
S, Spring- 


U. S., 20 Canada, 


Large Pictorials, 
attractive 
Station 


Approvals 
Wichita, 


to- 


many commemora- 
2804 Rio Grande, 


Post- 
Bay- 


Ecuador—( postage 


Kansas Cit; 


“STAMPS—Dime to “approval ak 
Fair Stamp Company, Brist 


300 
cants 
Oklahoma. 
60 DIFFERENT United States, 
memoratives, 10c. Pricelist 
enberg. Baroda, Michigan wa) 
REE!!! British Empire Packet. 

Williams, 601 Archerbidg, 





Com- 
Seid- 


incl, 
free, 


Postage 
Baycit) 


S. 50 Different 5c | to Approval / 
conte, Neumann & Co., 1506 
1oma_ Ave., Milwaukee 7, Wisconsin 


APPROVALS. Lists serviced, new issues 

any country. Melbee, 149-36 Beech 
Flushing, New York IS. oi 
FREE! Western Hemisphere Packet, Post- 
nant 3c. Owens, 801 Welshbidg., Baycity, 
Mich. 


MEXICO Census Commemorative Set. 
Free with approvals. Pladon Stamps. 

1717-S, Idaho, Toledo, _Oh io. 

A $2,000 stamp plus 50 0 different, 3c with 
approvals. O. Knopp, Box 1381, Bristol, 

Conn 

79—MIXED Southseas 7c; approvals, 
ences. Valentine, 10108- 48, Corona, 

York. 

55 DIFFERENT United States 5c with 
Aqpreven. Bookman, Box 145-P, Maple- 

wood. N, 

PENNY a" that satisfy. Neil Gron- 

berg, Box 5441S, Philadelphia 43, Penn. 


Tefer- 
New 











. ctorial etc., stamp OUEEED. TRAPPING CASH For Bicycle Engines, Scooters, Mo- 
list. Bu ard, N weastle, . Maine —siiieeietinmsiner iene ~ ——— oa Gasoline one, 
TREE — marew as TRAP Fox and Coyote; on bare ground or xercycles seri quote price, Clymer, 
eR shake, APP deep show. Learn modern tricks to out- | Los Angeles 6, Cali 
a ihe wit the sly furbearers ree illustrat MERCURY (Quicksilver) we 1.50 
1,000 GRABBAGS 15c each. 8 different $1. circular. Q. Bunch, Welch, Minnesota. moe MN ng tA Soo ahecmtoee 


__ Sandy, 630 Bingaman, Reading, Pa. FOXES, Nine in one day. Trap all fur- | ton. Illinois 


CURACAO Set new issue 10c with approv- bearers. Particulars Free. Guaranteed. 


als. Vargo Stamps, Racine, Wisconsin. a+ BL —- 
= Write—Sstelrecs, Therwurne, Yermens. NEW model “qlectrie welder 110 volt AC-DC; 


CANADIAN Stamps Complete from Jubi- NINETEEN Deadfalls. Complete blueprints, will w 
eld_all metals; easy to use; f 
leo Approvals. Eilis Bros.. Wadeys, Sask. 30c. Wee-Sho-You, Box 51, Detroit, | directions. Complete with power unit, ‘fame 
15_AIRMAILS, Pictorials 10c. Approvals. Michigan and metallic arc attachments, carbons, 
> 








__ Zampino, 2022 West Ninth, Brooklyn. ELEVEN Box Traps. Complete blueprints, fluxes, rods, mask; all for $19.95—-Used by 
1000 MIXED U. S. Old and New 25c, 2 ibs. 30c. Wee-Sho-You, P.O. Box 51, Detroit, the Navy. Marvel Electro Welder Mfg. Co., 
$1.00. Weatherby. Troy. Ohio Mich. _ 195-SP Center St., New York City 
1,000 WELL mixed U. S. 25c. Monjar, NINE Good Mink Sets, 30c. Wee-Sho- BUILD d.c. arcwelder without rewinding 
1750 Fairmount, Cincinnati, Ohio. _ You, Box 51, Detroit, Michigan $ armature. Plans $1. 00 each. + to see 
TRY my ic Approvals. Chick, 712 High | TWELVE Good Muskrat Sets, 30c. Wee- Smberes from Vehicle motors. Light plant 
St., Bath, Maine. Sho-You, Box 51, Detroit, Michigan. Welders Club, WB- 3432 M-Mart, Chicago54 
TATTOOING SUPPLIES TREASURE FINDERS ARC Welder—Build it yourself- —Costs less 
TATTOOING pays big! Anyone can tat- | MT-SCOPE Metal Locator fully guaranteed an » ya By hy re 
too with our outfits. Instructions in- and unsurpassed in efficiency. Time pay- ternational Corporation—6347 Parnell, Chi- 
cluded. Free illustrated literature. Write ment plan, trade-in and accessories. Free cago. Illinois P . 
Tatooco, 651 S. State, Chicago 5. literature. Fisher Research Laboratory, € 
Palo Alto, Calif WELD, Cut, Braze with gasoline! New dis- 
TOBACCO—PIPES covery. Make your own torch. Instruc- 
PREE To Pipe Smokers—For a new ~ pipe = _WANTED—MISC ELL ANEOU a tions one American dollar, Matthews Mfg 
smoking thrill, write us your brand of | MERCURY—Highest war prices paid. Any | C0., Calgary, Canada. e 
tobacco and get Free package Mild, Tasty, quantity or quality. Free information and SLIGHTLY wee Arc Welders. Recom- 
Nature-Flavored ‘‘Green River’’. Pete Mo- containers. Or, ship mercury today. Mer- mended by R. E. A. Guaranteed. Forney 
berly, Box 964 Owensboro, Ky. _| _cury a Norwood, Massachusetts. Mfg. Company. Ft. Collins, Colorado. 


9 =a @ Biggest 
You Can’t Feel Right time saver for 
dimensioned 
If you have to get up 3 or more times a night Your d sketc hes, 
rest is broken and it’s no wonder if you feel old and : 
run down before your time. Functional rather than lettering and 
organic or systemic Kidney and Bladder trouble often layouts ever 
may be the come of many pains and symptoms simply sold at—This 
because the Kidneys may be tired and not working | 7 
fast enough in filtering and removing irritating excess 
acids, poisons and wastes from your blood. So if you 
get up nights or suffer from burning, scanty or fre- 
quent passages, leg pains, backache, or swollen ankles, 
due to non-organic or non-systemic Kidney and Blad- 
der troubles, why not try the prescription called 
Cystex ? Because it has given such joyous, happy re- 
lief in so high a percentage of such cases, Cystex 


is sold under a guarantee of money back on return of 
empty package unless completely satisfactory. Cystex RANDOLPH RADI 611 West Randol 
costs only 35¢ at druggists. CHICAGO, ILLI 


Army Haversack 
AF For your class or club. Over { 
% . heav canvas, 7! by 1 
a5 see ay oy Finest quality. ~ an with pockets, secon 
Write 0, Metal Arts Co. hand, with leather sling 
Postpaid for 75 cents. 194 
75th Anniversary catalogs 
308 pages, 2000 illustrations 
mailed for 50 cents. 194 
circular for 3c stamp. 


= * Francis Bannerman Son 
BLADE SHARPENER S01 Broadway, N. Y. 12 


New sharpener for all makes of 
double-edge razor bli ades | 

'* { 

performs miracles! ** Not 
necessary to change blades,” \ 

writes one user. Another says, ‘“ 

** Have used | biadeover 730 times.’ RAZOROLL Fits the pocket. Quickly solves any problem fA 

really ohappens Maceo be ause it straps ° in jeath- in multiplication, division, proportion. Gives 
er.Gives keen, yoth shaving edges. No guess- 

work Blade held at correct angie and proper the square, the square root, logarithm and 
— prose ents tice i . Just turncrank to sharpen reciprocals of all numbers. Trig scales give 

e.No gears. ell made andsome, compact, sturdy. eo » ore ce 
Weighs few ounces. Will last years. Makes idea) gift. weieas = ne = ng bla “k 
SEND NO MONEY! Write teday. Pay postman only graduations on white celluloid. Price in 
plus few cents postage. Use fabricoid case $1.00, in leather case $1.25. 
RAZOROLL for 6 days A. fr you're not delighted with Money back if not satisfied. Special offer 

mooth, velvet shaves you get, return RAZOROLL and we'll return to agents and dealers 


Four dollar. Hurry order today. ag ge ay _TAVELLA SALES CO., 21 West Broadway, New York 
- , . 


Saves 
VALUABLE TIVE 
and MONEY! 


Once you see a Dynamic in 
This portable Dynamic W elder—easily car- Operation you won't be with- 


ried right to the job—plugs into any con- RY ag —— will 
venient, properly wired 110 volt 

light circuit—works on Iron, Steel, . pty | Bs — 

Brass, Bronze and other me tals —has ~~ 
eight metallic and carbon are we oe | Comes complete with helmet, 
Best = wy 4 would think rods, cables, electrode holder 
only possible with a larger, more ex- nd operating instrurtions. 
pensive machine. E ” Gaatee - - ad " secant: 


DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY | Write today for free priority 
Maintenance Men; "armers; Mechanics; Machine Shops; Foundries; Auto, General assistance and particulars on 
Repair and Job Welding Shops; using the Dynamic find it so indispensable and how to qualify for one of 

seful that they cannot afford to be without it. these amazingly low-priced 
If Inenpertonced. you can easily learn to do a variety of high grade weldin: welders. Act now while 
following the practical, simplified operating and welding instructions Kudnnel, they are still available. Get 
details on our 10-day trial 


DYNAMIC WELDER CO., 13-S East 23rd St., Chicago 16, UM. | oer. 












































Movie Kero” Mono ite his 


PRETTY SPECIAL!” women 

say about the man who smokes 

a pipe. Super-special — when 

Prince Albert's in the bowl. 

They go for its delightful fra- 

grance, aroma. You'll go for its rich, tobacco-y taste 
that comes through so mild and mellow, so easy on 
your tongue. Crimp cut for proper packing, smooth, 
even drawing. P. A. for all-round PIPE APPEAL! 


NCE ALBERT 


THE NATIONAL JOY SMOKE 


pipefuls ef fragrant 
tebacce in every 
handy pocket pack- 
age of Prince Albert 





fine roll-your-own 
cigarettes in every th ! 
10 pol nee MILD, see 


R. J. Reynolds Tobaceo Company, Winston-Salem, N.C. * 








Buy Wer Sevings Bonds and Stamps regularly. 


POPULAR SCIENCE 





To test a Navy rubber ‘ife raft and 
its accessories, six “castaways are 
set adrift in the Atlantic under con- 
ditions simulating those of wartime 
shipwreck. Right, a “survivor” drinks 
from the new Permutit desalting bag 
being tested for Army and Novy flyers 


Flyers no longer need suffer the 


tortures of thirst when forced down 
atsea.... Acompact kit employing 
a chemical precipitant offers a new 


solution to an age-old problem. 


By 
JEAN ACKERMANN 


JANUARY, 1944 


Eh recent development of a chemical 

I foto that makes sea water as safe 
and palatable as the water from your 
kitchen tap marks an all-time high in man’s 
endless struggle with the problem of mid- 
ocean thirst. Never before was sea water 
purged of its toxic salts by a practical 
method employing chemical reaction. 

Directly inspired by the needs of flyers 
for additional water rations without addi- 
tional bulk, the desalting compound is being 
packed in a kit which will occupy the same 
space as the current G.I. water can in a 
‘chute pack. 

The statistics are eloquent. An Army 
flyer now carries a 11.5-ounce can of water; 
a Navy fiyer, two cans. Reckoning a pint 
per day as a base ration for a man, the 


41 








HOW NEW “DES 


1 Simplest device yet developed for making sea water drink- 
able is the Permutit-Navy Desalting Kit. It consists of a plas- 
tic bag and five briquettes, each of which will desalt a pint 
of water—enough to keep a man going for at least a day 


single can will last barely two days, while 
two may be stretched to last for three days. 
The kit, containing five briquettes, each 
capable of desalting a little over a pint, 
would give the Army flyer a potential of six 
pints; with one kit and one can, the Navy 
flyer would have a potential of seven pints 
of potable water. 

Developed by the Permutit Company, a 
leading water-conditioning firm, with the 
advice of the Naval Medical Research Insti- 
tute, at Bethesda, Md., the desalting process 
is as simple as making a cup of tea. Packed 
in the kit is a plastic drinking bag with a 
cloth filter at its base and a drinking tube 
set below this. There is also a supply of 
chemical, not identified at this time, which 
comes in compressed bricks, each the size 
of a candy bar. These are guarded from 
moisture by two heat-sealed wrappings. 


LTER” 





Alexander Graham Bell's Idea 


The inventor of the telephone 
tried to solve the problem of 
drinking woter for castaways. 
He worked, however, from the 
angle of condensing moisture 
from the atmosphere. His sim- 
plest plan was to float a tum- 
bler on the ocean's surface. 
If sea-water temperature was 
below the dew point, moisture 
would condense in the tum- 
bler. “But how fast?" Bell 
wondered. “Even a dew would 
be nector to a thirsty man. 
But if it is no more, then 
oa dew (adieu) to the man” 











PRODUCES A PINT OF 


2 The pouch and desalting bag are both 
fitted with lanyards, which the user 
puts around his neck to keep them from 
getting lost overboard in rough weather 


When he wants a drink, the castaway 
flyer scoops the bag full of sea water, drops 
in a briquette, straps the top opening closed, 
and shakes the bag from side to side to 
hasten the reaction. In 20 minutes the 
liquid is black with tiny granules. Of the 
3.5-percent salt volume that sea water holds 
(2.7 percent sodium chloride; .8 percent 
salts of calcium, magnesium, and potas- 
sium), a total of 3 percent has been pre- 
cipitated out. 

To take a drink, the survivor simply un- 
corks the slim tube beneath the filter and 
sucks. The first mouthful will be salty, 
from filter leakage, but after that only a 
faintly stale taste distinguishes the desalted 
liquid from naturally fresh water. 

Why wasn't such a simple solution thought 
of long ago? Probably because it was never 
so urgently needed before. The only hint 
of chemical desalting heretofore is a legend 
of some plant used by the Phoenicians to 
make salt water potable. Beyond this, 
mariners seem to have been content to use 
distillation methods, or to carry an ample 
supply of fresh water if the vessel was too 
small for a still. Distillation, the physical 
process of drawing off and condensing 
vapor from sea water, leaving the salts 
and other impurities behind, is still an ex- 
cellent method for supplying large groups. 
But the weight and bulk of a still preclude 
its use on life rafts and small lifeboats, 
although there is an experimental miniature 
still that may become standard equipment 
in larger lifeboats. 

As with Permutit, the great bulk of de- 
salting research has been inspired by the 
war-born needs of airmen. One of the more 
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FRESH WATER FROM THE SEA IN 20 MINUTES 


BRIQUETTE ’ 


7 


With bag filled to its 4 The top of the bag Bag is now kneaded and shaken to speed the distri- 
blue line with sea wa- is then folded down bution of the chemical. After 20 minutes of this, the 
ter, briquette is dropped four times toward plas- user can remove the plug in the sucking tube and drink 
in through opening at top tic buckle and fastened ‘water that is still a bit salty but completely harmless 
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TWO-BAG DESALTER developed by ‘the Navy 
is similar to Permutit device in that At uses se- 
cret desalting chemicals. Within 10 Aninutes it 
provides a man with drinking woterAor two days 


SOLAR STILL. Sea water poured into cham- 
ber at top drips down to saturate black towel- 
ing, which absorbs heat from sun. The salt 
remains in the toweling while water vapor 
condenses and drips into container at bottom 


BELLY STILL. Strapped to a man's stomach, 
this one-pint "boiler" uses body heat to turn 
sea water into a vapor that is carried to and 
condensed in a vessel trailing in the cool wa- 
ter of the ocean. Although simple to operate 
and requiring no fuel, it is cumbersome and 
takes eight hours to produce one pint of water 
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FUEL STILLS. At left, above, is a seven-pound still that produces about six quarts of drinking water for 


every pound of solid sofety fuel thot it burns. It is fitted with a flexible tube that is dropped over 
the side to serve as a water-cooled condensing coil. At right, above, is a still designed by the British 
for lifeboats, It can burn any type of fuel, and produces fresh water at the rate of five pints an hour 


publicized methods was also a precipitation 
scheme, the work of physicist Alexander 
Goetz, of California. It involved four steps: 
conversion of salts to alkalies, filtration, 
precipitation of the alkalies, and a second 
filtration. Intrigued by its possibilities, Navy 
researchers studied and improved upon the 
Goetz process to some extent, reducing the 
number of bags used from four to two. At 
its simplest, the Goetz method is still more 
complex than the Permutit-Navy process. It 
has never been officially adopted by any 
branch of the service. 

Though dissimilar in action, the Goetz and 
the Permutit-Navy devices share the advan- 
tage of compactness, so that they give a 
high ratio of water for their size and 
weight. The water cans used by our flyers 
weigh a pound each and hold only 11.5 ounces 
of liquid. The Permutit kit weighing less 
than a pound and a half, can produce five 
pints of water. But, like any other chem- 
ical method, its efficiency is always lim- 
ited by the amount of chemical on hand. 
Other processes are just the reverse; the 
equipment is heavy and bulky, but it is self- 
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sufficient. Given salt water, it can keep on 
producing fresh water indefinitely. One out- 
fit, a compressor refrigerator, is based on 
the principle that when brine freezes, its 
salts center in “core water” in the middle of 
the ice, the ice itself remaining fresh and 
saltless. This is in the experimental stage. 

Besides the miniature fuel-burning still 
mentioned above, two other small stills 
have been developed, both ingenious devices 
that save the weight of fuel by harnessing a 
natural source of heat. One, the “belly still” 
draws its heat from the human body. A 
hand-cranked vacuum pump keeps pressure 
in the “boiler” low enough that water 
evaporates at body heat. The resulting 
vapor is passed to a vessel trailing in the 
sea, which is never warmer than 78 degrees; 
the 20-degree drop is sufficient for im- 
mediate condensation. 

The solar still absorbs heat from the sun 
through a square of moist, black toweling. 
Evaporation from the wet cloth produces 
water vapor, which condenses on the inner 
side of a Vinylite covering and drips down to 
a tube from which it can be sucked. 
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FOUR-WAY PROTECTION for 
fighters is provided by the Navy’s 
latest battle costume. Though it 
weighs less than four pounds, the 
garment contains enough kapok 
stuffing to stop bomb and shell 
fragments, keep the wearer from 
drowning, and prevent “blast” 
shock from underwater explosions. 
It also guards against burns. 








BLAST-FURNACE temperatures 
of new U. S. incendiary bullets 
turn enemy aircraft into sheets 
of flame. Self-sealing gas tanks, 
immune to tracer bullets, ignite 
as the new ones pass through. 
Rounds alternate with armor- 
piercing and tracer ammunition. 








Here are two styles of the Navy's battle costume. Officer 
holds a one-man rubber boat which can be worn collapsed 
on the back. A pull on a cord inflates it—with the man inside 


BOMB REFUGE? Oddly patterned after 
less permanent air-raid shelters, the mas- 
sive structure below was found intact at 
Naples, Italy, after the Allied occupation. 
Ruins of surrounding buildings suggest 
that its design spared it a similar fate, 
although whether it was actually used 
as a bomb refuge remains a mystery. 


FIVE AUTOMOBILE ENGINES equal one tank 
engine. How Chrysler Corporation engineers, 
following this remarkable formula, helped to 
develop a power plant used on thousands of 
medium American tanks has just been re- 
vealed. In the photo above, four six-in-line 
auto engines have been assembled around a 
single crankshaft. A fifth completes the job. 


JANUARY, 1944 








REMOTE CO 
operates a power-driven 
“chin turret,” shown 
below and at right, on 
the eighth and latest 
model of our Flying 
Fortress. Replacing 
flexible-type guns, the 
two .50 caliber turret 
guns repel frontal at- 
tack on the B-17G, be- 
lieved the world’s hard- 
est bomber to down 


IT’S KNIVES against the jungle—sometimes 
more dangerous than any human foe—if 
Australian pilots of seagoing Spitfires have 
to make forced landings far from civiliza- 
tion. Secured to the boots of the flyers, as 
illustrated below, the wicked-looking blades 
serve as machetes to hack a way through 
matted undergrowth-—-or enemy patrols 
until a friendly outpgst is reached. 





TWENTY-FIVE CASTAWAYS, with enough boat measures only seven by five by 11% 
supplies to last them 30 days, find ample _ feet. Only four minutes are needed to un- 
room in the world’s largest rubber raft, pro- pack and launch it. Three transverse pneu- 
duced by the Firestone Tire and Rubber matic benches, 10 feet long, serve as seats; 
Company and tfied out by the Coast Guard. a weather curtain flower right) protects 
Deflated and facked, as at lower left, the occupants from wind, water, and sun. 
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THE LARGEST nonrigid 
airship ever built is being 
test-flown by the Good- 
year Aircraft Corp., 
Akron, Ohio. Designated 
the M-1, this super blimp 
will serve the Navy, cruis- 
ing up and down the coasts 
in search of enemy sub- 
marines. Compared with 
the naval K-ships which 
have been on coastal pa- 
trol, the M-1 is larger by 
50 percent and holds 50 
percent more helium. 
Greater size and volume 
of the giant ship permit 
larger cruising radius and 
bomb-carrying capacity. 
In the photo at the right 
can be seen the airdock of 
the plant in Akron where 
the partially filled gasbag 
awaits placement of a nose 
cone. 


MOTOR FRAMES that will 
house rotors of 6,000 to 
10,000 horsepower are lined 
up at left for inspection at 
the General Electric plant, 
Schenectady, N.-Y., before 
being installed in U. S. tank- 
ers and factories. When as- 
sembled with motors, the 
four frames in front will be 
part of a unit weighing 
112,000 pounds; behind these 
are three which in complete 
assembly will weigh 145,000 
pounds. Two great rotors 
in the background were de- 
signed for a 10,000-horse- 
power, 850,000-pound twin 
engine in a steel plant that 
will be the largest west of 
the Mississippi. 
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AIR FREIGHT is quickly stowed 
or discharged by the new Hi- 
Lift Sky Freight Loader, seen 
at left, designed for the Army 
Air Corps by the Heil Co., Mil- 
waukee, Wisc. Twin cylinders 
on the unit lift cargo, weighing 
up to 8,000 pounds, to any plane- 
door level between 4%4 and 10 
feet high—the distance from 
the door sill to the ground vary- 
ing with every type of-plane. 
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TWIN ROTORS lift and 
pr@pel a teardrop ply- 
wood craft designed and 
built in his spare time by 
Fred Landgraf, engineer 
atoa Los Angeles, Calif., 
airtraft factory. By elimi- 
nating the problem of 
torque, the twin-rotor fea- 
ture makes it possible to 
replace the usual rear ro- 
tor with a vertical fin. The 
twin rotors have 16-foot 
diameters. Landgraf will 
test-fly the plane within a 
few weeks. 
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SIMPLIFIED CONTROLS are an out- 
standing feature of a new helicopter 
design developed by the P-V Engi- 
neering Forum, of Philadelphia, Pa. 
A midget model, using a three-blade 
rotor of 25-foot diameter, is shown 
being demonstrated at the National 
Airport in Washington, D. C., by 
Frank N. Piasecki. 


HIGGINS, builder of landing boats 
for Uncle Sam, will bid for the post- 
war helicopter market with the craft 
shown in the drawing at the left. It 
was designed by Eneas Bossi, who 
built Italy's first airplane in 1909, 
and will be built in Louisiana. 








Germanys ‘Fortress Europe’? 


The road to Berlin is guarded by 
the greatest defensive system in 
history . . . but our forces will 
hack through.to victory. 


By HAL BORLAND 
Drawings by DOUGLAS ROLFE 


our armies closer to Hitler’s Inner For- 
tress, where the decisive battles will be 
fought and the war will be won. Many 
secrets of that Inner Fortress are now 
known and have been studied exhaustively 


Ere day’s fighting in Europe carries 
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by the Army Engineers, whose job it is to 
open the way for the conquering armies. 
How these secrets were learned cannot be 
told until after the war, but the outline and 
much detail of the Fortress itself may now 
be revealed. 

First of all, it must be understood that 
the name “Fortress” is deceptively simple. 
All occupied Europe is a part of the mam- 
moth system of defense the Nazis have 
devised. The Inner Fortress itself is more 
than twice the size (Continued on page 52) 


THIS IS THE “INNER FORTRESS” 


German ingenuity has turned all of occupied 
Europe into a fortress, but the real citadel 
of Nazidom is the steel-ringed area outlined 
roughly in the map on the two following pages 





LEGEND 


COASTAL AND LONG- 
RANGE ARTILLERY 


RAILROAD ARTILLERY 


MOBILE ( MOTOR PRO- 
PELLED) ARTILLERY 


FIXED AND MOBILE 
FLAK ARTILLERY 


TANK DITCHES 


TANK WALLS & WIRE 
ENTANGLEMENTS 


MINE FIELOS 


BUNKERS AND FORTI- 
FIED STRONG POINTS 


AIR BASES FOR DIVE 
BOMBERS & FIGHTERS 


VECO 


oo xx 
oo xx 
oo xx 





COASTAL GUN 
EmMPLACEMENT 





Y, 
PRIPETI 





/ 


of Texas. Its boundaries are, -oughly, the 
Baltic on the north, the Vistula and the 
Dniester on the east, the Danube and the 
Po on the south, the Rhine and the Siegfried 
Line on the west. It includes not only 
Germany, Austria, Hungary, Czechoslo- 
vakia, Poland, and Rumania, but slices of 
the Baltic States, Russia, Yugoslavia, Italy, 
France, and Belgium. 

These defenses are no single line of 
fortification. Their extent varies greatly 
with their situation, but in general they are 
an elaborate system of defense in depth 
with the accent on depth. Thus, the occupied 
area outside the boundaries cited is actually 
a part of the defensive system. It is a huge 
maneuver area, a cushion to absorb the 
shock and soften the sledge-hammer blows 
of the Allied armies driving in toward the 
Inner Fortress. 

And, finally, the Fortress is more than a 
system of fixed fortifications. It is mobile 
defense as well, the area inside being criss- 
crossed with lines of communication, high- 
ways, railroads, navigable rivers, and canals, 
and dotted with major air bases. Look at 
the map and you will see how well the 
@uter lines take advantage of natural bar- 
fiers, chiefly rivers and mountains. You 
May be sure that every range of hills and 
@very watercourse in the maneuver area 
i a part of the intricate defense. 

With this broad picture in mind, lay out 
& line of a' coach to Berlin from any point 
On the p hery—from the Channel, from 
fhe No Sea, from the Mediterranean, 
from R .a, from the Balkans—and you 
Gan begin to understand the possible prob- 


lems for an invading army. The Nazis have 
not overlooked any of the possibilities. 

Suppose the .approach is from the sea. 
The first*problem is that of landing. Coastal 
defenses are particularly heavy, especially 
at favorable invasion points. The water is 
alive with mines. The land rises sharply 
above a relatively narrow beach, and on 
the heights are gun emplacements—every 
type of weapon from machine guns to 16- 
inchers with a 30-mile range. Just back of 
these emplacements are rail lines, and all 
along the coast are big guns on railroad 
mounts, which can be moved into position 
overnight. 

In the water just offshore are steel and 
concrete barriers, shark-tooth affairs de- 
signed to rip the bottoms out of landing 
barges. The beach itself is sown with land 
mines—the deadly Tellers to blast tanks 
and the terrible S mines which leap from 
the sand at the slightest touch and spray 
shrapnel at belly height. Literally millions 
of mines have been planted along hundreds 
of miles of beaches. Back of the mine fields 
are tank barriers, which include everything 
from concrete walls and steel rails bedded 
in concrete to roll barriers which look like 
gigantic sewer pipes six feet in diameter. 
Around these barriers and behind them is 
the wire—thick, tough, heavily barbed, and 
set up in an endless tangle. 

This is where the invaders must set foot 
on land. 

Back of the beach are villages and the 
open country. The few roads leading to 
them bar every kind of vehicle with walled 
mazes, steel rails, and concrete blocks. 


EFENSE IN DEPTH. Surrounding the bastions of the Inner Fortress itself is a vast maneuver crea, 
signed to cushion the blows and sap the strength of an invading force before it reaches the main defenses 
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Guarding these roads are guns hidden in the 
walls of old stone buildings, guns set into 
the hillsides, guns commanding street and 
road intersections. And overhead, of course, 
is the Luftwaffe—as much of it as can get 
through our own air umbrella—operating 
from a dozen fields back beyond the hills. 

This is the first line beyond the beach, 
actually a part of the beachhead defenses. 
Once it is breached, the attackers can move 
on into open country. 

But the open country is not so peaceful 
as it looks. Roads are barricaded, and the 
barricades are guarded by gun emplace- 
ments which have been there so long that 
the wind and weather have blended their 
concrete and stone with the hillsides, and 
the grass and bushes have provided perfect 
camouflage. As the tanks and trucks leave 
the roads and cut across country they find 
themselves again in the midst of mine 
fields over which the grass has grown a 
perfect cover. Every watercourse is a 
hazard. Not only do its banks hide gun 
emplacements, but it must be bridged under 
enemy fire. Mobile artillery has moved in 
behind the next range of hills. 

This is the open country, the maneuver 
area. Here and there are “strong points,”’ 
pillboxes, and special cover for rifle com- 
panies; and always there is mobile defense 
moving up, hammering and delaying the 
invading force. Tank companies make driv- 
ing flank attacks. Tank killers wait on the 
hilltops and beyond the streams. Every 
wooded area is a nest of artillery, hastily 
drawn up from less-menaced areas. 


defense deepens. By now, reinforcements 
of every kind have been gathered, and the 
tank battles roar to the heavens, more often 
than not masked in a rolling screen of 
smoke. Villages become minor fortresses, 
with guns hidden in barns, houses, pigsties, 
and haystacks. Antiaircraft guns are low- 
ered to pour concentrated hell into the 
advancing armies. 

At last the invasion reaches the outer 
lines of the Fortress itself. 

At the risk of oversimplification, let us 
say there are three roughly parallel lines 
of fortification, the second line from six to 
10 miles behind the first, the third as 
much as 25 miles back of the second. The 
first line will have, in a typical area, a 
frontal defense of tank traps. These con- 
sist of everything from broad, deep ditches 
to concrete barriers. Their purpose is to 
halt the tanks long enough for the antitank 
guns to get in their heaviest blows. Tanks 
can cross ditches, but, as they emerge, their 
lightly armored underbellies are open to 
brutal fire. They can sometimes crawl over 
the concrete barriers, but there again their 
bellies are exposed. 

Behind the tank barriers are endless 
snarls of wire which tangle in tank treads 
and slow up engineers and infantry. Under 
and behind the wire are land mines in count- 
less numbers. Beyond the mines are bunk- 
ers and blockhouses, set into the hillsides 
like molars into a jaw and pouring steel 
and death into the oncoming armies. No 
twe bunkers are built the same, and each 
one’s guns cover at least two of its neigh- 


As the invading armies move on, the bors. Nor are (Continued on page 204) 


This cross section, greatly compressed, shows how gun emplacements, strong points, and open ground are 
mingled to giye the greatest possible opportunity for mobile defense by artillery and fast mechanized forces 
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A PERPETUAL-MOTION ma- 
chine built by Capt. Eddie 
Rickenbacker at the age of 14 
has taxed the ingenuity of 
Twentieth-Century Fox Stu- 
dios. In their new film “Rick- 
enbacker—an American,” the 
apparatus is shown as it orig- 
inally appeared, centering 
around a hand-operated air 
pump and incorporating a 
keg, wagon wheel, bicycle 
rim, and several croquet balls. 
Rickenbacker found at its 
first trial that the machine 
fell apart, but Hollywood prop 
men made it work by putting 
a motor under the table top 
on which it rested and con- 
cealing wires in the table legs. 
A D.C. motor drives the wag- Air from pump (1) gees from beg (21 
on wheel; and to heighten il- 

: through hose (3) to move fan wheel 
lusion, a second one gives the (4). Belt (5) conveys croquet balls 
apparatus a bouncing motion. (6) to cups (7) on wagon wheel. 
Smoke and sparks accompa- Transmission belt (8) powers grind- 
ny the scene of its breakdowm = er (9). Trip hammer (10); churn (11) 
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SPARE-PARTS BOXES of aluminum made 
by Westinghouse now require less metal 
than Torfierly, yét they remain the same 
size. An ingenious pattern for cutting the 
boxes reduced the sheet of aluminum needed 
for a single box from approximately 1014 
square feet to 74g square feet. The new 
box, designed by Emil Stolte of Westing- 
house, is stronger, requires less welding, and 
annually saves two tons of aluminum. See 
if you can revamp the old pattern, below, 
to save three square feet of scrap. (Solution 
on page 106.) 
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By ALBIN E. JOHNSON 


FFICIALLY they’re known as the U.S. 

Navy Construction Battalions. Popu- 
larly they’re called the Seabees, a play on 
alphabetics. Among themselves, and by the 
regular Navy and the Marines who have 
seen them in action on the beachheads and 
bases of the seven seas and in Alaska and 
Greenland, they are the Can Do’s—the boys 


who can do, and do do anything. They are 
to the Navy what combat engineers are to 
the Army. Their motto is Construimus Ba- 
tuimus (We Build and We Fight), and 
they are one of the secret weapons of this 
war. 

Ben Moreell (Rear Admiral Moreell, to be 
formal), chief of the Navy’s Bureau of 
Yards and Docks, goes all out for his Sea- 
bees. Taken from the ranks of civilian con- 


Intensive training in landing operations conditions Seabees for going ashore os engineers with our first 
waves of invading troops. These bomb bupsts simulate actual conditions in exercises on the East Coast 
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struction workers and technicians, they 
now have reached the formidable total of 
about 200,000 and are still being recruited. 
Moreell recalls what they did at one spot in 
the South Seas, where they were sent after 
Pearl Harbor. 

“A supply road was needed there,” he re- 
counts. “Ten Seabees with two Diesel bull- 
dozers were available for the job. The 
problem was to construct a 10-mile road 
over a 1,500-foot mountain ridge, through 
virgin jungle so tangled that a man could 
not penetrate it. The Seabees split into two 
gangs, worked 12-hour shifts, and for three 
days and three nights they kept the two 
bulldozers going constantly except for five- 
minute stops between shifts to refuel. Hav- 
ing no spare parts, they improvised repairs. 
In 72 hours the first jeep went over the road 
to the new base.” 

Improvisation is the watchword of the 
Seabee, and ingenuity is inherent in his 
character. There isn't a piece of machinery 
he can’t fix. Moreell tells of the radio con- 
denser that went haywire at a remote base. 
The nearest new parts were 1,000 miles away. 
Seabee Phillips, chief petty officer and for- 
mer carpenter, collected tin foil from ciga- 
Tette packs around the camp, some waxed 
Paper from a fruitcake which a sailor had 
Teceived from home, and a flatiron. He 
Folled out alternating layers of. tin foil and 
Waxed paper, stuffed them into a discarded 
beer tin, and made a condenser that worked. 

‘If a Seabee doesn't know the answer,” 
ays Moreell, “he makes up one.” 

} The war had not been under way long 
avhen a crew of 40 Seabees were transported 
Ro Liberia by Clipper to do a rush job. In 
Bix weeks they built 13 lighters, and impro- 
Wised barges which they made out of pon- 
tons equipped with cranes. They were on the 
Job seven days a week, from the crack of 
Mawn until dusk, in steaming tropics where 
the thermometer climbed to 140 degrees in 
the sun. And they finished the job on time. 

The British had been trying for 
three months to assemble a crane; 
the Seabees took over and had the 
Operation ready in a month. They 
@ug one crane out of the weeds 
Where it had lain for nine months. 

British sailors had discarded an 

Old boat because it wouldn't run: 

With a screwdriver and pair of 

Pliers, Seabees took the engine 

apart, cleaned it, installed a hand- 

made condenser, got two cylinders working, 
and made the boat serve until their equip- 
ment arrived. Defective spark plugs, low- 
grade gasoline, and various other kinds of 
grief didn’t prevent the Seabees from having 
the landing barges ready when freighters 
and cargoes began to arrive. 
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Seabee construction odysseys are also be- 
ing written on the barren tundras of Alaska 
and in the rocky Aleutians. There Seabees 
shared foxholes and dugouts with the sol- 
diers and sailors at Attu; they built bar- 
racks at Dutch Harbor when Japanese 
bombs were falling and the williwaws—the 
terrific windstorms of that region—ripped 
apart the Quonset huts as fast as they 
were bolted together. A williwaw carried one 
Seabee 30 feet through the air. Another Sea- 
bee broke that record with a 40-foot flight, 
and got a fractured leg. Divers worked in wa- 
ter 108 feet deep and so cold that the oxygen 
hoses froze. One Seabee diver carried black 
and blue marks for three weeks as a result 
of too close acquaintance with an octopus. 

It was in the Solomons that the Seabees 
made history. Four hundred and fifty of 
them with 250 cases of beer landed on Gua- 
dalcanal and went in with the combat troops. 
Their ages ranged from 17 to 50 years; in 
the outfit were veterans of the first World 
War, college students, athletes, and artisans 
Side by side with the Marines they fought 
off the Japanese snipers between working 
shifts, and sometimes spent the entire day 
hunting the enemy in the jungle. One sharp- 
shooting Seabee got five Japs in a single day. 

When equipment failed to arrive, they 
made the best of what they had. On Island 
X they erected a sawmill at the jungle’s edge 
in order to build a mahogany bridge that 
will probably stand for years to come as a 
permanent memorial of Seabee ingenuity. 
Another bridge, connecting Henderson and 
Carney fields, is built on mahogany logs, 
some of them two feet in diameter, driven 17 
feet into the ground. The decking is blood- 
red planking, 60 feet wide, and can carry 
two-way traffic. The natural color of the 
mahogany is blended with the blood spilled 
by tough Seabees who wouldn't take cover 
when there was a job to do. 

The Navy needed a seaplane ramp built. 
It was partly a sea-bottom job and there 

was no diving equipment on hand. 
That didn’t stop the Seabees. Out 
ot gas masks and old inner tubes 
they manufactured a diving appa- 
ratus good enough to enable men 
to work for hours under water 
placing concrete slabs on the 
ocean floor. On the same job, 
jagged coral chewed up the tires 
on the earth-moving machinery, 
so the Seabees mixed palm-tree 
sawdust with cement, filled the tires with it, 
and kept the scrapers moving until the 
ramp was finished. 

For five weeks one Seabee crew went 
without bread until baking ovens arrived; 
then they taught the natives a few things 
about cooking and the Marines about trad- 
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Mud and jungle fail to halt the Navy's 
Construction Battalions. Here Seabees 
dump rock from a beach to harden the 
soft New Guinea soil for road building 
as others in the outfit erect shelters 


ing. A bottle of Seabee beer brought 
$5, or a good samurai sword. In 
British Samoa the natives now do a 
Seabee version of the Harlem jitter- 
bug dance. One inquisitive Seabee, 
an ex-Marine with an eye to cul- 
ture, cultivated the natives and un- 
earthed an original Robert Louis 
Stevenson manuscript in a house 
in which the famous author once 
lived. He added to Stevensoniana 
the tale of a fireplace where Ste- 
venson, on chill days, swept out 
the dying embers and sat upon the 
hot rocks to cook up some of his 
stories. 

Romance also blossomed for some 
Seabees in Pago Pago, but they soon learned 
that you can’t beat the game even in the 
South Pacific. The native damsels liked the 
Seabees even better than they liked the sail- 
ors and marines. Marriage was just a finan- 
cial transaction, however, until the parting 
of the ways. Then it cost more—a down pay- 
ment and a monthly allowance. And, to add 
insult to injury, local custom permitted the 
girl to marry again and again, drawing 
“compensation” and “allowances” from sev- 
eral husbands, although the ex-husbands 
were forced to remain “out of circulation” 
for the duration of their stay. 

When the Guadalcanal gang found that 
they couldn’t build an airfield on a certain 
spot, they transferred their equipment 18 
miles overnight and built Carney Field. At 
one advance base where Marines were string- 
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Improvisation and ingenuity go hand in hand wherever the 
Seabees take hold, as this tin roof in the South Pacific 
shows. It is made of partially flattened gasoline drums 


ing barbed wire along the beaches to fore- 
stall Jap landing attempts, an enthusiastic 
Seabee, intent upon making the job easier 
for the Marines, shoved coconut tree 
stumps into the sea. He ventured out too 
far with his bulldozer and sank into the 
quicksand. The Marines suggested that the 
bulldozer be written off as a complete loss. 
“Hell, no!” said a Seabee officer, “that cat 
cost Uncle Sam $15,000.” From 11 p.m. un- 
til daylight, while the tide was out, sweating 
and swearing Seabees labored until they fi- 
nally salvaged the machine. 

No usable equipment is ever scrapped by 
the Seabees. On our far-flung battle lines, 
spare parts are too scarce for anything to 
be wasted. Japanese dive bombers ham- 
mered hell out of a steam shovel on Island 
X; the cab was (Continued on page 198) 


57 


OO IE Set ae ANAL eee: 


eget ae 








“ ee 
= gn 


enti rw 


ANDY HOT AIR. This portable engine 

ater weighs but 38 pounds, burns gaso- 
Hine, and produces 90,000 B.T.U. of heat 
@nm hour. Using 92 percent of heat units 
ffom burning gasoline, it is effective under 
@il weather conditions. A small motor blow- 
@, using the standard plane power output, 


SPECIAL PARTS TRAILERS have been de- 
Signed for easy moving of units of Con- 
Sdlidated B-24 Liberator bombers from one 
part of the factory to another. The trailer 
Gelow is loaded with a B-24 nose section and 
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AIR-FILLED BAGS 
raise the wing of a 
Boeing Flying For- 
tress, somewhere in 
England, for testing 
of landing gear. Can- 
vas bags spread the 
lift over a wide wing 
area, are easy to 
handle, and save pre- 
cious metal. They are 
especially handy when 
the ground is uneven. 


drives hot air through a flexible conduit to 
the engine hood. Developed by the York Oil 
Burner Co., it has proved particularly use- 
ful in starting seaplane engines, owing to its 
ease of handling by crewmen in rough seas. 
It can also be used to heat tractors, snow 
scrapers, and other heavy-duty equipment. 


fin and rudder units. The man is seated up- 
on part of a wing's trailing edge. To pre- 
vent the possibility of friction and damage 
during transit, the heavier parts of the big 
bombers are carefully protected by means 
of specially designed cradles. 
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| WEAKER SEX PROVES STRONGER than 
|five men by using a new tire-bead loosening 
|tool. Formerly it took five men six hours to 


BUILT TO BE BURIED in airport runways, 
these heavy-duty lights can stand the pres- 
sure of 50™‘toms’ dead weight standing on 


| break the huge tire bead from the rim. This} them. A Fying Fortress Jassing over 
| Firestone tool can handle truck and aircraft/ 


(tires up to 65 inches. ” 


exerts a 36Aon pressure, but Westinghouse, \ 
builds ’em/tough. 


Westinghouse Electric & Mfg. 


Co.,; 


MODEL OF PERFECTION 
is this OCD control room 
made to a scale of one 
inch to a foot. Designed 
and built by two General 
Electric employees, ft ~is 
used to help OCD units 
better to plan and lay out 
their offices. Walls fold up 
and the entire model can 
be packed for easy carry- , 
ing from place to place. Pa 
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A TRAINING GUN SIGHT designéd by the 
American Optical Co. for the U. S. Navy 
duplicates the famous Spitfire combat sight 
at one-tenth the cost. A light at the bot- 
tom of the sight tube projects sight rings on 
a glass plate through which student sees his 
target. The sight rings are projected from 
film mounted between the light and lenses 
that carry it to glass plate at the top. The 
Navy is using the sight on laboratory train- 
ers that simulate actual flying. 
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A RIFLE GRENADE, carrying a 
wallop that makes it a baby broth- 
er of the bazooka’s rocket, is the 
Army’s latest antitank’! weapon. 
Springfield rifles, shelved in favor 
of the modern Garand, lob the 
grenades in much the manner of 
a mortar shell. Resting on one 
knee, which he places behind the 
gun butt, a soldier holds the bar- 
rel in his left hand, puts his foot 
in the sling and thrusts the gre- 
nade over a special muzzle fitting 
from which it is discharged. 


AN HONORABLE-DISCHARGE BUTTON, 
signifying his or her service to the nation, 
will be awarded by the War Department to 
every eligible person who has served in the 
Army during the present war. Although in 
the process of manufacture, the gold-plated 
plastic button is not yet available for dis- 
tribution. Details will be made public as to 
how it may be obtained. 
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WHO STABBED THE GOLF BALL? The 
scene was the 13th hole at the Baltusrol 
Golf Club, Springfield, N. J. The players 
were Charles A. Saitta and A. C. Fetzer. It 
was the former’s turn to tee off. He took a 
lusty swing with a No. 1 wooden driver, and 
the ball rose with the burring sound of a 
startled cock pheasant. It landed 110 yards 
away. Examination disclosed that the tee 
had neatly stabbed through the cover. The 
mystified golfers pointed out that the ball 
was a pre-war Kro-flite—and so tough that 
you couldn’t drivg a tee into it with a 
hammer. 
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An inspector at a Chevrolet 
‘ 

1° gun plant uses a borescope 

” 3 to examine the bores of 90 

millimeter antiaircraft guns 





Two viewing heads are used: one, 
lower left, to study bore's cir- 
cumference; the other, for preci- 
sion examination of smaller arges 


Above, rifling of 90-mm. afitiair- 
craft gun as seen through Bore- 
scope. Below, transformer reg 
voltage for the borescope’s 


SPANNER 
UNIT 
CENTERS 
BORESCOPE 
IN GUN 
BARREL 


S IMAGE 
BACK TO 
EYEPIECE 











LIGHT ; Above, a sectional drawing 


showing how the borescope 
yr ryt is used to examine rifling 

and finish of a gun's bore 
INSPECTION 


It Looks for Trouble — 
in the Cannen’s Mouth 


N ELONGATED microscope is doing an inside job on gun 
tubes, making sure that no interior flaws slow up shells 
in flight to the Axis. Known as the borescope and made by the 
Lenox Instrument Co., Philadelphia, this instrument probes 
back and forth in a gun bore, while the operator looks through 
the lens at every inch of the interior, checking on the finish 
and rifling. A lamp in the viewing head illumines the path of 
the instrument, and a rotating mirror reflects the images. 
Large Borescopes are often more than 25 feet, in Jength. 


ectroplating 


HUGE MACHINE, A MIRACLE OF ELECTRONIC CONTROLS, 
COATS STEEL BY A CONTINUOUS, HIGH-SPEED PROCESS 


By Alden P. Armagnac 


Drawings by B. G. SEIELSTAD 


LECTROPLATING steel with tin, in- 
Cc stead of dipping it into a molten bath, 
now makes the war-scarce metal go three 
times as far. Since tests have shown the 
product highly satisfactory for tin cans and 
other coated articles, plants throughout the 
country are adopting the process, pioneered 
by the U. S. Steel Corporation. Its Carne- 
gie-Illinois subsidiary operates three strip 
production lines like the one pictured here. 

In traveling through the line, the un- 
coated material is subjected to 45,000 
amperes of low-voltage direct current in 
the electroplating bath, which coats it with 
metal from tin anodes. Subsequently, alter- 
nating current momentarily heats the tin 


to its fusion point to brighten the surface. 
An electric eye with timing attachment 
unerringly detects a portion of metal con- 
taining so much as a pinhole. The cut sheet 
containing the perforation is kicked into a 
rejection pile after it has traveled a circui- 
tous course of 450 feet. A second pinhole 
detector checks on the first; a third electric 
eye counts the finished sheets; and a “‘feeler” 
gauge detects variations in thickness. 


ELECTROLYTIC 
TINNING UNIT 


CRANES HANDLE 
TIN ELECTRODES 


CONDUCTOR ROLLS 
COMPLETE ELECTRIC 
CIRCUIT THROUGH —f 
STRIP TO BE PLATED 


OFF-WEIGHT 
GAUGE CHECKS 
THICKNESS 


ELECTRIC EVE rege 
OETECTS PINHOLES ~< 


WELDER JOINS STRIPS 
FROM EMPTYING AND 
FULL UNCOILERS 


SHEARS 
‘ r 


\ ? 


PURE TIN 
ELECTRODES 


AciO 
CLEANING 
BATH 
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ELECTRIC 
FUSION UNIT 
ELECTRICAL RESISTANCE 
OF STRIP HEATS (T JUST TO 
MELTING POINT OF TIN, ¥ 
PRODUCING SHINY SURFACE, “~~ 
WHEN CONDUCTOR ROLLS 
TRANSMIT CURRENT 


THROUGH METAL) 
a A 


a ~_s 


DELIVERY END 
OF LINE 


STEPS IN ELECTROPLATING 
THIN STEEL WITH TIN 


Uncoilers {1 and 2 in the diagram below) 
alternately supply steel strip. Shears 
(3) crop off coil ends, and welder (4) 
tocks on a new coil as the operation is 





slowed down—within time permitted by 
ENTIRE TIN-PLATING PROCESS, slack in the looper pit (5). Pinhole de- 
FROM START. TO FINISH, TAKES tectors (6 and 10) automatically reject 

LESS THAN ONE MINUTE. perforated sheets at the delivery end. 
An acid bath (7) cleans strip for tin- 
coating in the electroplating tanks (8). 
Electric fusion unit (9) turns the dull 
coating bright. Motor drive (11) propels 
strip, which may either by-pass (12) or 
go through (13) oil-emulsion treatment, 
according to the desired finish. Cut 
to size by the flying shear (14), sheets 
pass on belts to the rejection pile {i 
or the prime delivery stack beyond (16 
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Their Inventions Set Shipyard . 


Green workers dothe impossible 
as former salesmen, farmers, 
and housewives devise tools 
to help build our cargo fleet. 


By REINHART KNUDSEN 


HERE were grave misgivings among 

the sober heads of Portland, Ore., 

when Henry Kaiser began hiring farm- 
ers, automobile salesmen, clerks, cow- 
hands, butchers, and bakers to build ships in 
his three big yards. The yards, located only 
a few miles from each other in the Portland- 
Vancouver area, turn out Liberty ships, 
tankers, and escort carriers. 

“You just don’t make a skilled workman 
overnight,” the old hands said. ‘“There’s 
going to be lots of trouble.” 

Nevertheless, the greenhorns were hired. 
They had to be hired because there weren't 
any trained workers left., Kaiser managers 
divided up every operation into its smallest 
component and tried to teach each worker 
just one small task that he could learn 
quickly and do well. They, too, had misgiv- 
ings, but ships had to be built and this 
seemed the only way. 

That was more than a year ago. Kaiser, as 
a shipbuilder, is now world famous. His 
greenhorn laborers not only learned the 
little tasks assigned to them, but came 
forth with suggestions of their own—sug- 
gestions that whacked great slices of time 
off ship construction. 

Managers freely assign a great deal of 
the credit to a labor-management sugges- 
tion program launched in the yard in Sep- 
tember 1942. The whole idea of the program 


was to invite workers to make suggestions 
of ways in which they could speed up their 
work, make their work easier, or contrib- 
ute to the safety or improvement of work- 
ing conditions in the yard. War bonds were 
offered as rewards. Primarily a move to 
improve morale, it was not expected to pro- 
duce anything very tangible. 

As the labor-management committee re- 
viewed the achievements of its program for 
its first 10 months on July 1 of this year, it 
was amazed to find that in the three yards, 
employing approximately 85,000 workers, 
8,695 suggestions had been turned in. Of 
these, 792 were acceptable and went into 
immediate use. During the 10-month pe- 


riod, 113 bond awards totaling $6,150 had 
been made. 

One worker developed a clamp to fair 
hatch-end beams that saves over 200 man- 
hours per hull. A former aytomobile-agency 
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PLIERS designed by an elec- 
trician's helper now make it 
possible, in repairing weld- 
ing-electrode holders, to ex- 
tract and insert the springs 
ond spring cups in ao motter 
of mel instead of min- 
utes. This simple but timesov- 
ing device was made merely 
by brazing to the jaws of an 
ordinary pair of pliers clips 
to fit over the springs. The in- 
ventor is a typical “green- 
horn”—Mrs. E. L. , 
who has three children, and 
who never held a regular job 
before entering the shipyards 


A MOVABLE SUPPORT to which a portable 
drill press con be securely fastened $o as to be 
kept squore with a ship's deck, is the labor- 
and time-saving invention of W. P. Watts, who 
appeors above. The support permit much 
more accurate work, eliminates much of the 
chance for drill breakage, and is said to be 
adaptable to many shipbuilding operations 


SHRINKING THE PLATES of Kaiser's escort 
oircraft carriers is done in one third the ordi- 
nary time with this device, which puts four 
shrinking torches to work simultaneously. The 
torches are corried by a small cort mode of 
pipe and scrap iron, and mounted on wheels 
for complete maneuverability. The idea came 
from‘an ex-restaurant operator, a former road- 
crew foreman, and a graduate of Dartmouth 
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man devised a bending machine to make 
special straps for electrical cable hangers. 
It saves about 500 man-hours per hull. Still 
another devised a bracket for holding weld- 
ing degaussing channels that saves 140 man- 
hours per hull. A couple of South Dakota 
farmers teamed up to develop a simple jack- 
type deck puller that saves 4,250 man-hours 
per ship. A mother of three children, who 
had never held a job before in her life de- 
signed a pair of pliers for extracting and 
inserting springs and spring cups in Jackson 
“stingers,” or welding-electrode holders, 
cutting what used to be a 10-minute opera- 
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tion to a matter of just a few seconds. 

There is no counting the total number of 
man-hours saved by the multitude of little 
ideas, gadgets, and suggestions that this 
program has encouraged. Managers point 
out as significant, however, that even 
though the bottom of the labor barrel is 
being scraped, the average number of man- 
hours per Liberty ship at the Portland 
shipyards of the Oregon Shipbuilding Cor- 
poration has dropped from 523,469 to 349,- 
494 since September 1942. 

During the first few months of the pro- 
gram only about six percent of the sugges- 
tions were acceptable. This proportion 


changed steadily until by June of this year 
15 percent of all the ideas turned in were 


of the type that could be put into immedi- 
ate effect, and some were outstanding. 
Here’s how the program works: A worker 
who gets an idea must put it in writing 
along with drawings, if these help in clari- 
fying it, and then drop it in one of the many 
conveniently located suggestion boxes in the 
yard. The letter is picked up by the sugges- 
tion supervisor, who records it and notifies 
the worker that it has been received. Then 
he and the labor co-ordinator of the yard re- 
view the suggestion. If it merits technical 
consideration, it is referred to an operating 
department. From there it goes to the eight- 
man labor-management committee for final 
decision. This committee is composed of 
four men representing labor and four rep- 
resenting management. The ownership of 
each suggestion remains in the name of the 
contributing employee. He is free to sell, 
commercialize, or otherwise dispose of his 
contribution in any manner he desires. The 
Kaiser company merely uses his idea. Bond 
prize awards are given at each of the yards 
each month for the four best suggestions. 
Prizes are $100, $75, $50, and $25 in war 
bonds and are put up by the Maritime Com- 
mission. Where several men collaborate on 
an idea, the award is split among them. 
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PIPE BEVELING is 
done automatically with 
the machine shown at left, 
which saves 20,000 feet 
of pipe a month and re- 
duces by 50 percent the 
man-hours required by 
former methods. Designed 
by George Allien and 
Iven Thapman, left, the 
machine conte of a 
set of rollers synchro- 
nized by a moter with a 
cutting torch. As the 
pipe rototes, the torch 
burns in the bevel. The 
torch can be moved to 
moke o cut at any point 


PORTABLE ORILL PRESS. This drill 
cuts. and reams holes in handrails three 
times as fast as could formerly be done by 
two men. Fastened to a jig, the drill is 
held firmly in position by two claws and 
@ supporting arm. By eliminating vibration, 
the jig has considerably reduced breakage. 
The inventor, Sylv ith, shown above, 
is an ex-farmer who was working as a sales- 
man in an Oregon furniture store prior to 
going to work in the Portland shipyards  ~ 
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Hou Army Air Forces chart §,000 square miles a day 


Superspeed Mapping 


PUTS OUR FLYERS AHEAD 
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Simple new method plots world’s 


most remote air routes . . . does 30 


years’ work in one . . . and gives 


United States a head start in the 


Air Age to come. 


Photographs by WILLIAM W. MORRIS 


HE science of charting, for generations 

keyed to the man on foot or on horse- 
back, has finally caught up with the man 
in a P-38. Using a wholly new and simplified 
teghnique, the Army Air Forces in the past 
year have charted 3,000,000 square miles of 
rugged, remote country—an area that would 
h@ve taken more than 30 years to map by 
ol@ methods. This amazing achievement, an 
average of nearly 8,000 square miles a day, 
was made possible by the -tri-metrogon 
pfcess, perfected since Pearl Harbor 


FIELD PARTIES LOCATE CONTROL POINTS... THEN PLANES 


ough tri-metrogon charting is done almost en- 
timfly from aerial photos, geodetic control points 
be located with the utmost accuracy by field 

ies consisting of from two to four Air Corps 

. They ore as as close to these /points as 
ible, then proceed as best they can. Control 

ts are preferably spaced about 50 friles apart 

j 


The process, named for the lenses in the 
compact three-camera unit with which the 
master photographs are made, was developed 
by Col. Minton W. Kaye, commanding officer 
of the First Photo Charting Group, Army 
Air Forces, and Lt. Col. Gerald Fitzgerald, 
chief of the Aeronautical Chart Service, 
formerly of the Alaskan Branch of the U.S. 
Geological Survey. It is so simplified that 
one airman can now photograph 20,000 
square miles in less than half a day, and 
the transfer technique is so swift that not 
long ago a finished map of 89,000 square 
miles in Africa was produced just seven 
days after the photographs arrived at the 
compiling unit. 

Aerial mapping is not new. It was used 
during World War I. But old methods were 
either fast and inaccurate, or accurate and 
slow. In more recent methods, highly com- 
plicated and expensive cameras, some of 
them taking as many as nine pictures simul- 
taneously, were used. It took a year, how- 
ever, to train a man to operate them; and 
after the pictures were made, a staff of ex- 
perts was needed to transfer photographic 


Before camera planes are sent out, flight lines 
are indicated on the best available maps of the 
district to be charted, although these are often 
no more than guesswork sketches. The planes fly 
parallel courses about 25 miles apart. The camera 
unit in each consists of @ vertical camera and 
two oblique cameras at 30/degrees below horizontal 





Tri-metrogon charting at a ae At woe intervals the plane tokes three photos, one straight 
down, two obliquely. The threads indicate various angles used in projecting points to form the chart 


AT 20,000 FEET DO THE CHARTING WITH SPECIAL CAMERAS 
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cameras (at top) 
wide-angle len 
six-inch focal cant 
They take a set of 
pictures every 
miles, which provides 
sufficient overlap for 
an accurate assembly 
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detail to planimetric maps by slow, tedious 
processes. Tri-metrogon, by contrast, does 
an accurate job quickly and with a minimum 
number of specialists. 

The easiest way to see how this is done 
is to follow a tri-metrogon project through 
from start to finish. 

It begins with field work, as does any 
mapping job. The area to be charted is first 
laid out on the best available maps of the 
district, which often are no more than guess- 
work sketches. Flight lines are indicated 
and well-distributed geodetic control points 
are chosen—river junctions, promontories, 
lakes, islands. These points must be located 
with absolute accuracy, for they become the 
figurative corner posts on which the whole 
map will be squared. 

Field parties, each consisting of from 
two to four Air Corps men, are sent out 
to establish astronomic control and make 
accurate descriptions of each point, so it 
can be identified on subsequent aerial photo- 
graphs. Ideally, control points should be 
about 50 miles apart. To reach them is often 
back-breaking work, for although the field 
parties are flown as close as possible to the 
control points, they often have to go in by 
boat, by dog sled, or on foot. But on their 
work depends the ultimate geodetic accu- 
racy of the map. 4 

Field work, under the best conditions, is 
relatively slow. However, while it is going 
on, the aerial photographers begin their as- 
signments In the photographic planes, 
they fly parallel courses about 25 miles 
apart, considerably farther than in the old 
mapping methods. The tri-metrogon camera 
unit takes three pictures at a time, one 
vertical and two matching obliques, that 
cover a _ six-mile strip from horizon to 
horizon. The cameras have wide-angle lenses 
of six-inch focal length, and automatically 
take a strip of pictures every three miles, 
which provides sufficient overlap for final 
assembly. Photographic flights are made 
at approximately 20,000 feet. 

When a flight area has been photographed, 
film is processed, and prints are made when- 
ever possible in the field at the temporary 
headquarters of the Photographic Squadron. 
In some cases, the film is forwarded to this 
country for final printing. Field printing is 
desirable because it offers an opportunity 
to check photographic coverage. The nega- 
tives are titled with project number, date, 
location, roll, strip, and exposure number, 
and the prints are indexed. 

Two sets of contact prints are forwarded 
to the Army Air Forces Aeronautical Chart 
Service in Washington, which files one set 
for permanent record in the Central Film 
Library and forwards the working set to 
one of the three Army Air Forces Compila- 
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CONTACT PRINTS, mode in sets of three, are 
nine by nine inches. Key points are taken from 
oblique photos with a special rectoblique plotter 


- 


1 CHARTING STARTS, when the contact prints 

reach one of the three Compilotion Units 
in the United States, by marking the position of 
each photo and its number on a master index map 


4 When a set of paper templates is assembled, 


the intersections of similarly numbered lines 
represent detail points. A pantograph changes /Ahe 
scale os necessary. Then metal templates are miade 








Horizon-to-horizon coverage is given by three overlapping pictures. The use of the six-inch metrogon lens 
at 20,000 feet gives a scale of 1:40,000 on the full-size vertical print (here shown much reduced). The 
air-line distance between the small arrows at theextreme left and right is approximately 110 railes 


2 Now it is necessary to indicate on the prints 
(with a circle inside a triangle) the geodetic 
Field 


control points established by field parties. 
them 


notes and descriptions help to identify 


3 True horizontal angles are obtained from an 
oblique photo (left) by a pointer pivoted 


over the — point. This controls the straight- 


edge for laying out a paper template (at right) 


5 After the lines on the paper templates have been transferred to metal templates, the latte: are laid 

down on a huge cellulose-acetate sheet, which is to form the master-map bose. The template centers (be- 
low) represent lines of flight of the charting planes. Paper triangles show special geodetic control points. 
Pins are driven through the intersections of the “rays,'' the templates areAaken up, and the base is marked 











me 
ie 


4 Mecnwhile the contact prints go to sketchers 7 The acetate map bose, with all its location points 

who study them through magnifying stereoscopes. marked from the templates, is cut into three-foot 
They select and outline in ink the principal geographic strips; and detail sketchers, using a sort of camera 
features which are to be tronsferred to the map _ lucida, draw in the details indicated on the photos 











A 


8 When reassembled, the base map is compared with 
photos and other available dota by checkers. Place 
nomes ore then lettered in, contours and other data odded 


9 Contours ore determined with a photoalidade, as on 
the facing page. Seporate contour sheets ore made 
(right) and printed in light colors on the finished map 


tion Units—one in Washington, D. C., one 
in St. Louis, Mo., and one in Colorado 
Springs, Colo. Now comes “translation.” 
From here on, every operator on the 
job—-there are 250 in the Washington unit, 


half of them women-—has what amounts to 
a grandstand seat 20,000 feet above the 
area being mapped. With specially de- 
veloped instruments they can see, in three 
dimensions, mountains and valleys that may 
never have felt man’s footstep ... can 
calculate the height (Continued on page 188) 
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and saw a bod 
Continuing 4 1 
vance, the patrol was 
gain fired on. Again 
it replied—anq ag 


vestigated and found 
> sniper alternately 
ring and dropping 


dummieg fro 
m tree 
by means of pulleys, 


DEAD BIRD. A fa- 
vorite ruse of Jap 
pilots is to put 
a plane into a spin 
and release plumes 
of smoke to make 
it appear that it 
has been hit. In 
this way a pursu- 
ing Allied plane is 
sometimes lured 
into the range of 
other Jap planes. 


A FAKED DOGFIGHT is of- 
ten staged by two Jap planes 
to trap a lone American flyer. 
Thinking to help out a com- 
rade, the American plane 
dashes into the fray—only to 
find bullets suddenly spitting 
at him from both planes. 


$O SOLLY. A sup- 
posedly surrender- 
ing Jap may be 
found with a special 
automatic revolver 
which, hidden under 
his tunic and point- 
ing forward, can be 
made to fire 25 
rounds by means of 
a wire running up 
his sleeve to his up- 
raised hand. 
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A COMPARISON OF 


SHOTS PER SEC PROJECTILE WGT 
LB. MIN 





Mauser M.G. 151/20 
@ute. cannon 
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LB.. MIN. 





Listed above are the most powerful fighting planes thaf 

the five leading belligerents have put into the air to date. 

The firepower details of each plane have been obtained 
from the most authentic available sources. At the left 

are listed what are considered the five deadliest aerial 
guns. All have proved themselves, with the exception 

of the Mauser M. G. 151,20. When this weapon first 
appeared, it was ranked by unofficial observers as the 
world's finest. When finally captured, however, and 
tested by U. S. Army ordnance experts, it. was found to >=. 
have much less muzzle velocity than first reported, ahd ©) ~ 
t® be infesior in range and hitting power. its rate of fire — 
was found to be about that of the British or American 7 
20-mm. cannon. ' oF 


Projectile 





THESE ARE 
THE AIR’S 
TOUGHEST 
FIGHTERS 
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P-47 THUNDERBOLT 
Eight .50 caliber machine guns 
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FOCKE-WULF 190 


Four .31! caliber machine guns 
Two 20-millimeter cannon 


The fight for aerial supremacy isn't limited 
to the sk¥& An equally intense struggle goes 
on in pro@uction—to equip planes with guns 
that throw the greatest number and weight of 
projectiles with the greatest velocity in the 
shortest time. Although many planes still use 
rifle-caliber guns, the trend is strongly toward 
armament of higher caliber and more power. 











F4U CORSAIR 


Six .50 caliber machine guns 


ZERO $-00 


Four .311 caliber machine guns 
One 20-millimeter cannon 


TYPES AND POSITIONS 
OF FIGHTER ARMAMENT 
ity. With the data he had, he was fully 


HURRICANE IC 12 .303 col. justified in putting the Mauser 151/20 at 

wings the top of the list. On paper it seemed 
definitely, if slightly, superior-to any 
United Nations aircraft weapon. 

Like the much-touted German 88-mm. 
antitank gun, the Nazis’ new aircraft gun 
is a good weapon which has failed to live 
up to its too-good advance notices. Firing 
tests of a captured Mauser showed that 
its muzzle velocity is a mere 2,300 feet a 
second. Its rate of fire is about the same 

THUNDERBOLT as that of American and British 20-mm. 
ner aircraft cannon, but it definitely is in- 
ferior in range and hitting power. It is 
more prone to jam than are our guns, 
and—like many German weapons—it isn’t 
One 20-mm.—nose well designed for large-scale production. 
Four .50 cal.—cow! Both the American and British 20-mm. 
aircraft cannon are descendants of the 
original Hispano-Suiza. Each fires ex- 
plosive shells which weigh a little over a 
quarter pound, at the rate of about 700 
shots a minute. They are of the same 
Two 7.7-mm.—cowl weight, 135 pounds with their mounts— 
Twe 20-mm.—wings 15 pounds heavier than the German 
151/20. 
The normal effective range of the .50 
caliber Browning and of the American 
and British Hispanos is the same, about 


CORSAIR 
F40-1 


SPITFIRE Four .303 cal.—wings 


ix Twe 20-mm.—wings 800 yards, but the Browning has the great 
advantage of being able to “reach out” 
: farther when necessary, and if the pilot 


is a good enough shot it will score deadly 
‘ hits at well over 1,000 yards. The 
— i ae Hispano’s .29-pound supersensitive-fused 
wamr=tely shells are explosive. The Browning is 

— am just as deadly. Its armor-piercing bullets 

es have higher striking velocity, and its 

incendiary ammunition—considered the 

most efficient ever produced anywhere— 

AIRACOBRA Four 30 cal.—-wings does its job so well that our pilots know 


Twe .50 cal.—cowll 
oad } saa Psa lt that one or at most two hits on an enemy 


: 


To be effective, bullets from aerial guns must 
hit hard. A projectile traveling at, say, 2,700 
eet a second might not penetrate armor, while 
the same projectile with no increase of weight 
might bore through at 3,500-foot-second velocity 


. FOCKE-WULF Two 7.9-mm.—cowling 


190 : Four 20-mm.—wings 


HENSCHEL Twe 7.9-mm.—nese 
129 Twe 15-mm.—nose 


Twe 40-mm. 


HURRICANE 
1D under wings 





ARMAMENT IS THE RIGHT GUN FOR EVERY TARGET 
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when the target is an enemy plane flying 


plane’s gas tank means a goner Jerry or 
Jap. The Browning fires 14 shots a sec- 
ond to the Hispano’s 11%; and its higher 
velocity speeds its bullet 1,000 yards in a 
quarter second less than it takes the 
Hispano’s shell to travel that distance—a 
saving of time that may mean the life-or- 
death difference between a hit and a miss 


JANUARY, 1944 


between 500 and 600 feet a second. One 
of the salient characteristics of the 
Browning is its remarkable dependability. 
In the Tunisian campaign about 35 of 
our P-40-type fighters fired a total of 
25,000 .50 caliber armor-piercing and in- 
cendiary bullets (Continued on page 186) 
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Equally important in teaching camouflage 
and familiarizing officers and men with 
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real thing 
were up against 
and Sicily. 





























Shown in relief is the skeleton of an 
early Scarrittia, found in an extinct 
Patagonian volcanic crater and 
used by the artist for the painting 
at the right. Scientific data indi- 
cates that the animals, wandering 
In search of water, discovered the 
lake in the crater. One of the 
animals is believed to have lain 
down to sleep and. eventually to 
have been killed when the yr 
evening wind ceased to carry o 

the deadly fumes from the crater 


ICTORIALLY resurrecting pre- 

historic animals that have lain 
buried for as long as 40 million 
years is the interesting job of John 
C. Germann, staff artist of e 
Améfican Museum of Natural His- 
tory. After long and careful study 
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1 Bones ore often found in- 
cased in hard rock. To un- 
eorth them sofely, the fos- 
si must use special 
tools, Erosion often helps 
him to make a valuable find 


uncover 
shipment 
wrapped with ¢! 
wet plaster, and 


of the skeleton parts which have 
been found by the fossil-diggers and 
then assembled into a lifelike pose, 
the artist must familiarize himself 
with the details of the country end 
climate in which the animal lived. 
From the completed skeleton he 
must then determine the muscu- 


lature of the animal, and the type | 


and coloring of its covering. The 
fina) job’is to paint the subject in 
a characteristic 
79th. St.; 


"eens + 
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A Specialist now studies the 


to determine which of 
bones it is, and just how it 
fit in the complete skeleton 
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ANY an injured person has bled to death because those around 
him took time to improvise tourniquets or waited for a doctor 
to arrive. Such tragedies often can be averted by a knowledge of 
first-aid “pressure points,” where application of the fingers will check 
the flow of blood through the arteries. The drawings on this page, 


based on material in “Air Force” magazine, show the locations 
the pressu t control various Pas. 
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A NEW WIND TUNNEL for testing 
plane models under conditions simu- 
lating the temperatures and pressures 
of altitudes up to 50,000 feet is being 
built by the Air Forces, Wright Field. 
Two giant fans will develop wind veloc- 
ities of over 600 miles an hour, while 


a refrigerating unit will chill the winds 


to as low as 67 degrees belovy zero. A 
special device will enable the air pres- 
sure in the tunnel to be reduced to as 
little as one-eighth that of sea-level 
pressure. — 


LTE > 


BY PEERING into 
this transparent ce- 
lestial sphere, student 
aviators see naviga- 
tional stars and con- 
stellations on the 
opposite side just as 
they would actually 
look in the heavens. 
This is better than 
the usual sphere, 
which shows the 
stars as if seen from 
outside the universe. 
The sphere was de- 
signed by Lt. Col, 
J. E. Davis of the 
Instrument and 
Navigation—Branch, 
Wright _Field,.Day- 
ton, Ohio. 
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GLIDER’S “COCKPIT.” To maintain its all-wing feature, the 
thin-winged Horten IV requires the pilot to do his flying 
in @ kneeling-lying position. Pilots ore said to find the 
position comfortable—after 50 hours of practice. Shown 
directly above are the three “positive” flops located near 
the wing tips. At the top are shown the “negative” flaps 


GLIDER. An all-wing, tailless, single- 

seater glider has beén announced in 

the British magazine “Flight” as a 

recent achievement of the Horten 

German aircraft designers. 

the Horten IV, the ship 

reported to have stayed aloft for 

hours. Like all other tailless air- 

. the ship can be turned to the 

nt or left only by banking. This 

done by means of three individually 

ted flaps set in the trailing edge 

each wing, which can be made to 

as elevators as well as ailerons. 

add to the ship’s maneuverability, 

> additional pairs of flaps, one in 

leading edge of each wing, have 

m installed to serve mainly as 
tive” elevators. 








MIRROR-AIMED MACHINE GUNS, mounted at the rear 
of a single-seater fighter plane and pointing backward, have 
been suggested by John F. Haberline, of Seattle, Wash., as a 
means of enabling the pilot to blast any enemy plane that 
“gets on his tail.” A mechanical arrangement permits the 
pilot to adjust the vertical angle of the guns while tracking 
the enemy plane in an overhead mirror. 
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SHARP BULLETS are made 
possible by a shaft which 
the explosion forces forward 
so that its needle-sharp 
point extends beyond the 
bullet’s nose. G. N. Albree, 
of Winchester, Mass., is the 
designer. 














FAKED AMERICAN TIRE TRACKS came close, but 
not close enough, to luring American trucks into desert 
mine fields planted by German sappers. A Yank scout- 
ing car was prowling around one night with its head- 
lights on when it came upon a German patrol laying 
mines. Seeing the headlights, the Nazis thought it 
was a friendly vehicle. They were promptly showered 
with hand grenades. Investigation then revealed that 
the Germans had run American tires over the sandy 
mined areas to give the impression that vehicles had 
safely passed that way. 





TRUCK-TIRE 
TRACKS 


TELLER MINE 











SHALLOW-SEA DIVING, with- 
out the costly and cumbersome 
equipment usually needed for 
underwater work, can be done 
with this diving “faceplate” de- 
signed by Richard B. Comstock, 
U.S.N. Consisting of an 6Val 
frame fitted with a glass window 
and a sponge-rubber cushion 
around the edge to make a 
watertight contact, the plate is 
held on the. wearer’s head by 
means of straps. Fresh air en- 
ters through a hose connection 
at the top of the plate; exhaled 
air passes out through one-way 
valves at the bottom. 




































Our Navy can raise ships as 
well as sink them! 


Mammoth salvage operations 
add priceless tonnage to the 
war and cargo fleets of the 
United Nations. 


Drawings by STEWART ROUSE 


IVE million dellars represents the ap- 

proximate cost of five Liberty ships, a 
single day's launchings. It also happens to 
be about all that Navy salvage in U.S. 
coastal waters has cost since the beginning 
of the war, not counting the Normandie. 

But this second five million has paid a 
return, in the salvaged values of hulls, 
cargoes, and supplies rescued from the sea, 
estimated at over $400,000,000. We say 
“estimated” because the sum grows every 
day and because thesNavy isn’t saying too 
much about some of the phases of Navy 
salvage’s world- (Continued on page 100 


A student diver at the Navy's Salvage 
School in New York City gets ready to 
tackle an underwcter training assign- 


ment. (Kodachrome by Robert F. Smith) 
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THREE METHODS OF RAISING A SUNKEN SHIP 
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R WITH CUTTING 
ORCH TRIMS EDGE 
OF SHELL HOLE 
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IVERS put patches on holes in shell plating 
and seal up all companionways, ventilator ~~ 
trunks, and other openings in selected parts of 
the ship. Water is blown or pumped out of these 


» compartments and the ship rises, 
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TE 
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NS aeair Gee ee is. cut 
away and smaller holes 
are sealed. Weak decks and 
partitions are shored. Then a 
watertight cofferdam is con- 
structed in sections and float- 
ed into position, where it is 
fastened tightly to the vessel 
with cables and turnbuckles. 
Since the top of the coffer- 
dam extends above the sur- 
face of the water, it and the 
hull can be pumped dry as a 
unit. Thus lightened and 
made buoyant, the hull then 
rises and floats. 




















N DEEP waters, 
Where the methods 
shown above are not 
practical, salvage en- 
gineers use pontons. 
Tunnels are cut under 
the hull by hydraulic 
pressure and chains 
are passed under. Pon- 
tons attached to the 
chains lift the vessel 
to the surface when 
the water is blown out 
of them. This method 
is impractical with 
large ships. 
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WATER IS REACH 





TUNNELING UNDER 
BOW AND STERN 
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SAVING A WARSHIP: THE DESTROYER ° z 


with pori-side plating blown away, a big 
hole in the starboard side, and decking torn ovt. 
Bridge and deck-house were damaged. Only the 
plating left on the starboard side held her together 


In a cold dawn on the North Ationtic, Destroyer 
“X" was scouting ahead of her convoy when 
a German torpedo struck her below the bridge. 
The explosion left the vessel almost torn in two... 


Her own crew literally ‘“‘tied her up 
with string,"’ running cables fore and 
eft and tightening them with turn- 
buckles. Damage-control parties shored 
up the bulkhead between the forward 
boiler room and the forward engine 
room, which was crumpled but intact 


Making port, she tied up alongside 

ship. A horseshoe-shaped caisson, siz 
the damaged area, was built on the 
the repair ship. Derricks lowered the 
under the destroyer's bow and worked 
the break, where it was made fast to 


When the caisson was pumped dry, carpent 
nected the two sections with timbers insi 
outside the hull, bolted together. These were ¢ 
with planking and canvas. Finally, the caiss 
dropped and the vessel was ready for the tri 
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wide activities, the greatest and most far- 
flung salvage work of all time. 

Since 1941, when Congress passed a law 
permitting the Navy to salvage both public- 
ly and privately owned ships, we have heard 
a lot about some phases of this work: the 
raising of the Normandie and the refloating 
of the battleships in Pearl Harbor. But most 
of the work has been done quietly, either to 
prevent enemy interference and bombing of 
work in the war zones, or because there was 
no need to inform Hitler and Hirohito that 
ships they thought safely sunk are again 


NAVY TRAINS DIVERS ON THE SPOT 





carrying cargoes for the United Nations. 

The Navy salvage chiefs, whether they 
work in Eritrea or in the Solomons, in the 
fog-bound Aleutians or en route to Mur- 
mansk, must always work pretty much on 
their own. Every salvage job calls for 
quick, flexible planning and ingenuity in 
devising salvage methods. 

All salvage jobs, however, fall into a few 
general classes. The trick is to adapt the 
standard salvage methods to fit each new 
task. 

One of the largest classes, in terms of 
tonnage saved, is that of ships 
which are disabled but not 
sunk. Here salvage in the 
Navy begins the moment a 
ship is hit, when repair parties 
explore the damage and try 
to limit it. They shore up weak 
bulkheads, patch small holes, 
pump out compartments, and 
restore or improvise hose and 
communications lines, so that 
the ship can, if possible, get 
under way again 

When the injuries are so 
great as to prevent the ship 
making way under its own 
power, towing is resorted to 
a tricky and dangerous job in 
heavy and icy seas with enemy 


To train divers for the exacting 
work of ship salvage, the Navy set 
up a unique school at Pier 88 on 
the Hudson River, in New York City, 
where the Normandie lay. Novy men 
who apply for this work are given 
classroom instruction, and then go 
down from the float shown below for 
practice in using cutting torches, 
applying patches, and other tasks 
encountered in salvage operations 





subs always presenting an added element 
of danger for both the injured ship and the 
rescue vessel. Once towed into harbor, a 
disabled ship can usually be repaired and a 
very high percentage of its value recovered. 

Stranded ships fall into an in-between 
class. In wartime, these are often ships 
that have been deliberately run aground to 
prevent their sinking. Hence they may have 
great holes in their hulls, which must be 
repaired or temporarily patched in an angry 
surf before the ships can be refloated. In 
such cases, the most obvious things are usu- 
ally the worst things to do. The amateur 
would think that discharging ballast and 
cargo would lighten a ship and permit her 
to float off. But usually, when this has 
been done, rough seas have heaved the ship 
farther ashore and either completed the 
wreck or made salvage far more difficult. 

The skilled salvage man, therefore, first 
tries to make his ship stay put. He adds 
ballast. Then he runs out beach gear, set- 
ting anchors a few hundred feet from the 


ship. Usually he plays safe and sets these 
to all four quarters, until he can get a 
chance to study the lay of the bars or 
reefs and decide which is the best direction 
in which to haul off. 

Another bright thought of the amateur 
is towing. If a ship is very, very lightly 
aground, towing might help in a rising tide 
and a calm sea. But whenever conditions are 
bad—and they usually are—towing may 
make things worse instead of better. A 
10,000-ton vessel may be resting 1,000 tons 
of its weight on the ground. Three hundred 
to 500 tons’ pull will be required to over- 
come friction in pulling 1,000 tons along the 
bottom. And the biggest tugs seldom have 
a pulling power of over 15 tons, because they 
must gain all their power through the pull 
of their propellers in the water. What 
usually happens is that the tug stays put 
on the end of its cable and its propellers 
churn up the sandy bottom and send it 
against the hull of the ship, making the 
task harder. With beach gear and anchors, 


HIGH-LINE LIGHTENS STRANDED SHIP OR ADDS BALLAST 
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Towing is often impractical. Tugs 
lack the pulling power to budge 
a heavy, well-grounded vessel, 
and their propellers may kick the 
sand against the ship, making 
matters worse. Beach gear, as 
shown here, gives more traction 
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END OF FAIR LEA 


By this method, cargo can be removed or 
last added, as required by the circumsta 
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a much greater pull can be ex- 
erted. 

Tugs can be useful, though, 
in refloating a stranded ship. 

One way they are used is to 

scour the silt and sand away 

from the ship's hull, by the ac- 

tion of their propellers. Sometimes they 
tie themselves by the bow to the stranded 
ship and thus dredge a channel through 
which the ship can be hauled into deep 
water. High-pressure hose lines are often 
used to remove silt or to form working 
channels alongside of stranded or sunken 
hulls, when patches are to be applied to the 
sides or bottoms. 

By far the most 
salvage work, however, 
sunken ships are raised. One method uti- 
lizes the ship's own structure to attain 
buoyancy. Divers go down and explore the 
hull, locating all holes and measuring them. 
Then the engineers decide which holes must 
be plugged up or sealed to make pumping 
or blowing possible. Since modern ships are 
divided into compartments, it is not neces- 
sary to seal all openings under water. 
Many can be left to later work after flota- 
tion and docking. 

The choice of pumping or blowing de- 
pends on circumstances. Pumping is ac- 
complished with ordinary large-capacity 
gas-driven pumps or with electric under- 
water pumps. Blowing involves the use of 


spectacular sort of 
is that in which 


great air compressors on the salvage ves- 


sel, which force air down through hose 
lines and thus blow the water out of chosen 
compartments. When a sufficient number of 
compartments have been blown free of 
water to restore buoyancy to the vessel, it 
rises to the surface. 

For ships in relatively shallow water and 
in protected bays and harbors, the coffer- 
dam method offers some advantages. This 
method involves building up a ship until it 
stands clear of the water at high tide. If 
this can be accomplished, the water can be 
pumped out of the combined structure—hull 
and cofferdam—very much as if a giant 
bailing operation were being carried on. 

The cofferdam itself may be built around 
the whole hull or around selected deck open- 
ings, such as cargo hatches. The structure 
is usually built in sections ashore and 
floated or carried on barges to the wreck. 
Floating derricks aid in setting it in place, 
while divers secure each section to its cor- 
responding portion of the ship, using cables 
and stays and turnbuckles until they achieve 
a watertight joint. 

While both the cofferdam and seal-and- 
pump methods involve the restoration of 
buoyancy to the ship itself, this cannot al- 
ways be accomplished economically. Ships 
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sinking in deep waters—subma- 
rines, for example—are often 
too difficult to work on for the 
long periods these methods re- 
quire. Therefore, salvagers fall 
back upon a modernized version 
of one of the earliest salvage 
methods. This involves the use of large 
cylindrical pontons—great tanks that can 
be submerged alongside of the wreck. Once 
attached, they are pumped or blown clear 
and thus float the wreck to the surface in 
a single stage. The method is ideal for the 
raising and relocation of relatively small 
wrecks lying at substantial depths. 

Curiously enough, some of the jobs that 
look the hardest are actually easier than 
some others. A floating dry dock, for in- 
stance, seems to present the most difficult 
of ali salvage jobs, especially if it has been 
effectively scuttled. However, a dry dock 
is a vessel originally constructed for great 
buoyancy. It must float both itself and 
another vessel. Thus, to raise the dry dock 
alone requires the sealing off of only a few 
of its many compartments. 

The decks and bulkheads of a floating dry 
dock also are built to much higher stand- 
ards of strength than are those of most 
ships, for the decks must support the weight 
of great ships, and the bulkheads must with- 
stand water pressures in the process of sub- 
mersion and flotation, which is the dry dock’s 
way of working. Hence, salvage of such a 
vessel may actually prove easier than the 
lifting of a much smaller hull. 

By no means all sunken or derelict ships 
can be salvaged, even in peacetime. Four 
hundred feet is almost the maximum depth 
at which any work at all can be carried 
on; most salvage work is done at much 
shallower depths. Many ships that sink 
even in shallow waters are simply blasted 
away as dangers to navigation, since their 
value “as they lie” does not sufficiently 
exceed the cost and risk of the salvage 
operation they would require. 

Despite these limitations, Navy Salvage 
does not lack for work. Before the war is 
over, it will have restored well over a 
billion dollars’ worth of ships and cargo to 
the United Nations, and that figure is based 
upon value after salvage. The true worth of 
Navy Salvage cannot, of course, be esti- 
mated, for it must include the immeasurable 
value of having cargo vessels and combat 
ships now, which could not be built new iz 
our capacity-taxed shipyards. In that sense, 
the hulls that rose out of the mud at Pearl 
Harbor, and countless others, are “finds,” 
ghost ships rebuilt to better-than-before 
fighting power, now hitting back at the 
enemy that treacherously sent them to the 
bettom.—-ALBERT Q. MAISEL. 
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American bombers, 


swarming in from the sea, are depicted dropping blocks 


busters into the craters of Japan's volcanoes to set them into fiery eruptiog#f 


Can We Blast Japan 
from Below? 


An eminent geologist suggests 
that bombing volcanoes might 
let loose a wave of destruction 
and terror among the enemy. 


By HAROLD O. WHITNALL, D.Sc. 


Professor of Geology and Geography, 
Colgate University 


Drawings by B. G. SEIELSTAD 
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R pony sits astride the most unstablé 

piece of crust on the earth’s surface) 
. has 30 active volcanoes, to say nothing 
of hundreds that jut skyward in uneasy 
slumber. Earthquakes are as numerous as 
shooting stars in August. Hardly a day 
passes without some of Hirohito’s dupes 
feeling the earth wobble beneath their feet. 
Fear of volcanoes is so thoroughly ingrained 
in the minds of the Japanese that they have 
made gods of them, placing shrines at the 
bases to appease threatened anger with gifts 
and supplications. So great is their awe of 
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these smoking mountain deities that it is 
reasonable to believe that bombing attacks 
on them would loose the same cataclysmic 
terror that undoubtedly would ensue if our 
bombers blasted the palace of the Emperor 

the so-called descendant of the Sun-god. 

But block-busters might do even more 
than that. Since shortly after Pearl Harbor, 
I have recommended that our all-out at- 
tack on the Japanese homeland be ac- 
companied by bombing raids on Japan's 
volcanoes. I believe that explosives dropped 
down their throats may cause such a vomit- 
ing of lava and ash as to hasten the day of 
unconditional surrender. Bombs are growing 
bigger and bigger, and I am increasingly 
convinced that such an attack is worth 
trying 

Rising abruptly from a deep part of the 
Pacific, Nippon’s island empire is largely 
voleanic. Adding to this precarious condi- 
tion is a series of long and/deep fractures 
or faults in the earth’s crust that run 
along its eastern coast. Similar lines cross 
the islands from east to west. These lines 
»of weakness are like an inverted sword of 
|Damocles which threatens from below in- 
stead of from above. They permit great 
)blocks of the earth's crust ‘to slip against 
one another. Each time such a displace- 
pment occurs, an earth tremor results. The 
Ppossibility of widespread volcanic activity 
jas well as severe displacements puts the 
jcrust of Japan in double jeopardy. Some- 
times havoc comes on a large scale. So it 
was in 1923, when a portion of the crust 
suddenly snapped and slipped 100 feet along 
an extensive line. It brought violent death 
tto 150,000 Japanese and caused terrible 
destruction in Tokyo and Yokohama. 

The relationship of volcanoes and earth- 
quakes is obscure. One seldom results from 
the other, yet there is evidence that in some 
mysterious way both are connected with 
the deep, hidden plumbing system beneath 
the thicker portions of the outer shell of 
the earth. There’s no blueprint of this 
intricate arrangement of reservoirs, pipes, 
or connections that exist in that bewildering 
labyrinth. Only the surface manifestations 
are definitely known. In a volcano, the main 
outlet can be studied. From that, it is 
generally conceded that after eruption has 
ceased, the molten matter remaining in 
the vent or chimney often becomes hardened 
and acts as a cork sealing the upper portion. 
The thickness of such plugs varies and 
cannot be ascertained. Moreover, their last- 
ing qualities are unknown. 

In a dormant volcano, gases and molten 
matter beneath the plug may be gathering 
again and exerting new pressure for a 
blowout. Should it be that the time for 
an eruption is near, it is quite within the 
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realm of possibility that a raid on the 
crater with block-busting bombs might be 
the force to set it off. Applying the same 
argument to earthquakes, it is by no means 
unreasonable to suggest that a terrific jar 
produced at a time when an earthslip is in 
the making might accelerate the dislocation. 

Because of their quaking land and treach- 
erous volcanoes, the Japanese have produced 
some of the leading students of earthquakes 
and volcanoes. They know well the physical 
danger that constantly threatens their coun- 
try. The Japanese Navy during target 
practice and battle maneuvers significantly 
moves far offshore. Some years after the 
earthquake of 1923, the U.S. fleet steamed 
into the waters of the bay between Tokyo 
and Yokohama. Japanese officials on shore 
radioed a request to this effect: “The Japa- 
nese Government requests that only the 
smaller guns be used in exchanging salutes. 
So sorry, please.’”” These evidences of cau- 
tion may add up to something. 

If the story broadcast from Berlin telling 
of the eruption of the big Japanese volcano 
Aso San after the Doolittle raid is true, it 
is safe to wager that the eruption caused 
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The above is the author's generalized concept of thal section of the earth extending from Korea 


to the Pacific Ocean 


Facing the Tuscarora Deep are the strata ef earth that were once made to 


rumple by a powerful undersea thrust, indicated by arrow above. Being in a state of dislocation 


the strata periodically slip, and 


1923 


more jitters among the little people of the 
empire than did the bombing of Tokyo 
itself. Curiously enough, Nipponese official- 
dom was silent on the subject. 

The idea of bombing volcanoes into ac- 
tivity and jarring the earth into earthquakes 
probably will be met with mingled derision 
and approval. Ultraconservative scientists, 
whose vision is often swathed in mathe- 
matical formulas, will snort, “Impossible!” 
while those with the imagination of Ben 
Franklin with his kite may murmur, “Could 
be, could be.” 

If all volcanoes were sealed tight to a 
great depth, no explosive now known to 
.man would be able to crack the cork. 
Neither could any amount of surface pound- 
ing bring about a new dislocation in the 
earth’s surface. But if the plug, like a 
slightly loosened cork in a champagne bot- 
tle, was about to blow because of pressure 
within—or if the earth’s crust was in dan- 
ger of becoming dislocated again owing to 
the force of internal strains—high explo- 
sives might well set off either delicate 
trigger months or even years before its 
natural time. 
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t is thought that one of these 


slips caused the earthquoke of 


The author believes that bombing such dislocated areas might produce other earthquakes 
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- 
It is estimated that a bomb sheltef 
capable of withstanding a hit by a 4,0008 
pound block-buster must have a cover oj 
at least 100 feet of soil or 50 feet of —aal 
rock. That, of course, doesn’t mean thé 
bomb could penetrate that far. But it doe@ 
represent the approximate depth at which 
severe cracking would cause the collapse of 
the shelter. While there are no figureg, 
available as to the depth at which ever) 
bigger bombs would cause cracks, theif 
effect would surely be felt farther downg 
Added to the depth of the zone fracturé 
would be the extension of the shake-up. 
This we know. Two-ton bombs are being? 
supplanted by much heavier ones, and it i¢ 
likely that still newer bombs will make the 
original block-busters resemble exploding® 
firecrackers. There is no reason why these 
superbombs shouldn’t be tried on Japanese 
volcanoes. The targets are many, and the 
openings are wide. To those conservatives 
who may ridicule the suggestion, we toss 
a quotation from the eminent psychologist 
Dr. Albert E. Wiggam: “A conservative is 
one who believes that nothing should ever 
be done for the first time.”’ 
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FOOT-PEDAL CONTROL of this rotary 
welding fixture, developed at General 


HERE IS THE SOLUTION Motors, enables the ‘operator to regulate 


OF THE BOX PROBLEM the mechanism withoytAnterrupting his 


work. With the push-button control for- 
merly used, he had to lift\his shield each 
time he wished to stop the devic:. Now 
both his hands are free for work, while 
his foot controls the fixture. 








A NEW VOLTAGE TESTER that reads 
like a thermometer is a versatile tool for 
all electrical maintenance in Mmdustry. 
When the needle-pointed prods are con- 
nected acrosS\any line, the/tester in- 
dicates, among other things. the voltage, 
frequency, and type of current. 
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Four small triangles of scrap mark the box 
pottern diagrammed above. The old pattern 
used at Westinghouse for making spare-parts 
boxes (see page 54) wasted four rectangles, 
requiring a sheet of aluminum 10/2 feet square. 
Now a sheet 7'/2 feet squore makes the same 
size box by this new, stronger, less costly design 
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air-conditioning units, engi- 
neers successfully lowered the 
temperature in Consolidated -Vul- 
tee’s sweltering Tucson, Ariz., 
hangars by reviving an old desert 
trick of cooling through evapora- 
tion. Workers now turn out Liber- 
ators in comfortable temperatures 
of 85 and 90 degrees while the 
mercury registers 105 outside. 
Sheds on top of each hangar are 
set with huge pads of excelsior, 
which ere overhung with perfo- 
rated water pipes to keep them 
moist. Behind these lie fanlike 
blowers that suck in the dry air 
through the damp pads. Cooled 15 
to 20 degrees through evaporation 
of the water, the air is then forced 
into all parts of the hangar 
through air ducts. The output of 
the entire system is 2,564,000 cu- 
bic feet a minute. Besides cool- 
ing, the pads also filter the air— 
very important in keeping instru- 
ments and engines dust-free. 
Miniature pads and blowers are 
used to cool the interiors of Liber- 
ators stationed on the outdoor 
assembly line. Though not as 
effective as refrigerating units, 
the system of evaporative cooling, 
which has long been used in 
private homes of the Southwest, 
but never before on such a large 
scale, is highly satisfactory ex- 
cept on rainy days, when the air 
refuses to absorb extra moisture. 
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Fans range in capacity from 22,500 to 65,000 Above, fan room faced with excelsior pads, kep 
cubic feet a minute. They change thé air every constantly moist. Below, outlet and boffle 4 
four minutes in offices, eight minu i office ceiling. Paper strips _jrdicate air fie 
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Coal to Our Rescue 


We can forget our worries about dwindling oil supplies. 
Wartime research has found miraculous ways to get pow- 


er and chemicals for a thousand years of better, richer life. 


By ALBERT Q. MAISEL 


OES “coal age” sound dismal to you? 
D> Does it make you think of smoke, dust, 
soot, and shaking the clinkers out of the 
old furnace? 

If it does, calm down and think again. 
For you are on the doorstep of a new coal 
age right now; in fact, you’re more than 
halfway through the door. 

It's going to be a richer, cleaner, health- 
ier, easier-to-live-in age, too—thanks to 
what research chemists have discovered 
while applying coal to new war uses. We 
already get a large proportion—-often a ma- 
jor proportion—-of our power, our heat, our 
plastics, our industrial chemicals, our sol- 

ents, insecticides, tars, varnishes, paints, 
Bnd even perfumes from coal or its deriva- 
fives. But that long list of present coal prod- 
licts is going to look short within the next 
ouple of years. We'll get brand-new prod- 
— that, today, are just a gleam in some 
Jaboratory chemist’s eye—and many of our 
resent coal-based commonplaces will be- 
ome far more common and far cheaper 
an they have ever been before. 

When you check up on some of the new 
Boal processes, you find that a lot of them 


Like puffed rice, lumps of coal are exploded and pulverized by high-pressure steam. 


first began to be developed 20 or 30 years 
ago. But then along came our gushers of 
oil and our developments in oil cracking, 
making it possible to obtain competitive 
chemicals from oil far cheaper than the 
just-born coal processes could produce them. 
Now the war has taught us that our oil re- 
sources are not inexhaustible. In fact, at 
the present rate of consumption our proved 
reserves won't last much more than another 
15 years or so. And new discoveries are lag- 
ging far behind consumption. Last year 
they replaced only 57 percent of the oil we 
used up. This means that we may be forced 
to turn to coal. 

But don't get the idea that such a turn 
will be a total calamity. Right now, gaso- 
line from coal costs somewhat more than 
does petroleum gasoline. But petroleum 
costs will go up while coal-processing costs 
are going down. So in the end, after a few 
years at most, you may be getting your 
gasoline as cheap or even cheaper than when 
you took it from the oii well. More im- 
portant, you'll be sure of getting it, come 
what may. For we have 670 times as much 
coal in the ground as we have oil. At the 
present rate of use, our coal should last 
nearly 4,000 (Continued on paye 112) 


In this finely 


divided form, the coal can be piped to 4 furnace as readily and economically as liquid fuel or gas 





This modern by-product coke plant of the Carnegie Steel Co., at Clairton, Pa., converts coal into 
coke for blast furnaces. and pipes off coal gas from which countless vallable chemicals are obtained 


Pulverized coal may prove a boon to hydroelectric power-generating and irrigating works by bringing 
into general use the Humphrey pump, which can raise water back over a dam to replenish the reservoir 
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snout eit ae Filled from a coal bunker by an electrically 
propelled larry car, this battery of coke ovens 

«ear Coal supplies fuel for the blast furnaces of a steel 
OUT OF OVEN plant. Each individual oven is 144 feet long, 

' 12 feet high, and less than two feet wide. A 

travelina pusher ejects its 2-ton charge after 

about 17 hours of coking. Coal gas, driven off 

in the heating, yields valuable materials in a 

by-products plant (diagram in insert at top) 
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The “pushing machine” ot left lifts off the end door of an oven, rams out the coke, and replaces 


the door. An electrically operated “luting buggy” 


Even if we quadruple that use, we 
still won't have to worry about running 
short for at least a thousand years. 

One nice thing about getting gasoline 
and other things now derived from petro- 
leum—from coal is that we won't run into 
regional shortages again. Coal, despite 
temporary shortages in production, is avail- 
able in more than 30 of the 48 states, so we 
won't have to think about safe routes for 
tankers or about building new oil lines. 

But gasoline from coal, important as this 
may be to a ration-conscious America, isn't 
the only new thing that is coming our way 
from the mines. We're already be- 
ginning to use some new fuels, and 
we're going to use them a lot more in the 
future. For instance, there is so-called 
“fluid coal.” This is a special form of pul- 
verized coal that is mixed with air and then 
made to flow through standard pipe sys- 
tems, sometimes a quarter of a mile or more 
in length. The Columbus Bolt Works has 
used one of these furnaces, developed by 
the Battelle Memorial Institute, Columbus, 
Ohio, One of our major coal-research lab- 
oratories. And it did its forge-heating work 
at only one sixth of the cost of the oil- 
heated furnaces in the same plant 

Even so, the use of “fluid,” or pulverized, 
coal might not be too desirable if another 
group of researchers, at the Armour Re- 


years. 
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(right) then seals the door with clay 


search Foundation this time, had not found 
a-way to pulverize coal by steam explosion, 
a method similar to that by which puffed 
rice is “shot from guns,” as the ads used 
to say. The lumps of coal, direct from the 
mine, are fed into a pulverizing pressure 
tube fed from a high-pressure steam boiler 
and equipped with a hydraulically operated, 
quick-opening valve. Steam, admitted un- 
der pressure into the gun, soaks into the 
pores of the coal. Then the hydraulic valve 
releases the pressure automatically and 
presto—-the pressure within the pores of the 
coal causes it to explode into millions of 
tiny particles. 

Curiously enough, the process serves to 
clean the coal at the same time. This occurs 
because the impurities, such as bone and 
pyrites, are much less porous than the coal 
substance. Hence these impurities break 
into larger pieces and can be separated from 
the pulverized coal by a simple screening 
process. 

Like the “‘fluid’’ coal development, colloidal 
coal was experimented with back in 1917 
and 1918, but was dropped because of oil 
competition during the last war. Today 
colloidal coal-—a mixture of oil and powdered 
coal—-is again proposed. It can save more 
than 30 percent of oil consumption. And it 
is particularly handy because it doesn’t re- 
quire the rebuilding of large furnaces, such 
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as those in power plants, which wer origi- 
nally designed for oil and have no ash pits 
and grates. 

Pulverized coal may be called upon to 
bring about a rebirth of the Humphrey 
pump, a unique type of engine designed over 
30 years ago but still used only in its origi- 
nal installation. The power to operate it is 
generated in the same cylinder serving to 
pump the water; it is thus an internal-com- 
bustion engine and a pump combined. But 
instead of actuating a metal piston, as in 
ordinary engines, the explosion pushes up a 
column of water, which is discharged at a 
higher level. 

The pump is shaped like a U tube with 
one leg much longer than the other, in fact 
extending 40 to 60 feet above to the dis- 
charge end. The short side is a closed end 
and is the head of the engine. Inlet valves 
admit a charge of water into the lower part 
at the proper time, which is just before the 
water remaining in the discharge tube starts 
to back down at the end of the power stroke. 
The returning water scavenges the combus- 
tion gases and compresses the new fuel-air 
mixture introduced meanwhile through the 
head. Ignition of the charge causes the 
cycle to be repeated automatically. 

The original Humphrey pumps, still in use 
on the River Lee in England, operate on pro- 
ducer gas, a rather expensive fuel. It is 
now proposed that pulverized coal be sub- 
stituted for gas in order to lower operating 
costs and, quite probably, improve the over- 
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all efficiency of the pumping operation. 

In connection with hydroelectric generat- 
ing plants, the use of Humphrey pumps, 
placed alongside of the dam, would accom- 
plish two useful and economic services. 
First, judicious use of the pumps over the 
various seasons would compensate for the 
vagaries of rainfall and fluctuations of river 
flow by making it possible to pump water 
from the tailrace of the turbogenerators 
back to the reservoir for use over and 
over again. Thus the average power output 
of the plant could be put on a continuous 
basis, unaffected by flood or drought. Sec- 
ond, the combination of a storage reservoir 
for the water together with the pumps 
makes it possible to meet daily peak loads 
by drawing on the reserve water without 
the necessity of providing corresponding 
pump capacity. For use in waterworks and 
irrigation, the simplicity of the Humphrey 
pump holds great promise as a further ap- 
plication of pulverized coal. 

By no means is all our coal consumption 


‘today accounted for by its use as a fuel. 


And in the future, despite the new ways of 
“burning” or exploding coal, we shall prob- 
ably use a still larger percentage than we 
now do for making products out of coal. 
Most of our coal chemicals are obtained 
today by an indirect process in which we 
first carbonize the coal into coke and take 
off tars which yield dyes, drugs, and a host 
of other chemicals. Then we process the 
coke further to (Continued on page 184) 
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Dr. Cloude S. McGinnis, professor 
of physics at Temple University, 
is shown sounding G funing fork 
into the “mouthpiece” of his de- 
vice for projecting sound visual- 
ly. An inked-in light line on the 
screen in background reveals the 
wave-length pattern of the note. 
Right, a diagram of the apparatus 
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N INGENIOUS “slide trombone” device 
A that projects sound waves visually on 
a screen has been developed by Dr. Claude 
S. McGinnis, head of the department of 
physics at Temple University, Philadelphia, 
so that his students may study sound by see- 
ing it as well as hearing it. Ordinarily, an 
electronic oscillograph, employing a cathode- 
ray tube, is required for this purpose. This 
latter instrument, however, is suitable only 
for definite wave lengths, while Dr. Mc- 
Ginnis’s device can be used to project 
sounds of any wave length without adjust- 
ment. 

Considering the function it performs, the 
device, which is diagrammed above, is amaz- 
ingly simple When a tuning fork A is 
sounded at the “mouthpiece” and the valve 
at B is closed, the musical tone travels 
through the short tube at the left of the 
mouthpiece to a thin steel diaphragm D. So 
sensitive is this diaphragm that it will re- 
spond to all sound waves entering the 
mouthpiece, irrespective of their frequen- 
From the center of the diaphragm 
fiber E, through which the 


cles. 


runs a cocoon 
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sound vibrations pass to oscillate a bearing- 
mounted mirror F on its horizontal “axle.” 
A powerful pin-point beam of light emitted 
from G is then picked up by the small vi- 
brating mirror and reflected to H, composed 
of four rectangular mirrors set edge to edge 
and made to revolve at a controlled speed. 
From H the light beam is projected on a 
screen (I) in a series of light dots, which 
follow each other so rapidly that the ob- 
server sees what appears to be a continuous 
curved line, such as is shown at 1, above. 
Now suppose that the valve at B is opened. 
The musical tone will then travel through 
both legs of the trombone before reaching 
the diaphragm D. If the slide C is properly 
adjusted, the crest of one sound wave will 
coincide with the trough of the other, as il- 
lustrated in 2, and the two will cancel each 
other. What will then appear on the screen 
will be a straight line (3), showing that the 
two sounds have merged into silence! So in- 
tense is the beam of light that in a room lit 
in ordinary fashion the wave pattern can be 
seen on the screen. For a photographic 
record, sensitized paper is used as a screen. 
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anesive is Stronger 
Than Materials Joined 


NEW bonding process that unites metals 
A with extreme firmness, and joins rubber, 
plastics, leather, or wood to metal, or to each 
other, with a bond stronger than the materials 1 In using Reanite, surfaces to be joined 
themselves, has just been made commercially should first be washed thoroughly with 
available by the United States Stoneware Com- soap and water, or other cleansing agent 
pany, of New York. Known as the Reanite proc- 4 
ess, it is already finding vital war uses in the 
fabrication of airplane subassemblies, shock-re- 
sisting motor mounts, sound and vibration-damp- 
ener units, instrument mounts, and in bonding 
rubber or plastic insulation to wire or cable. It 
is expected to find hundreds of peacetime applica- 
tions when available for general use. 
One of the major features of Reanite is its 
ability to unite dissimilar materials, enabling full 
use of the individual physical properties of each. 
For instance, thin sheets of stainless steel or 
aluminum can be bonded to chemically impreg- 
nated plywood to form lightweight, fire-resistant, 
waterproof structural assemblies, which can, in 
turn, be formed\into prefabricated housing units, The liquid Reanite can then be sprayed 
boats, airplane Ox motorcar assemblies, kitchen or brushed on the surfaces. Parts should 
cabinets, and furniture, be allowed to set until they are well dried 
Application of the pfagess is simple. The sur- 1 
faces to be joined are Drushed, sprayed, or dipped 
with Reanite. After Arying, mild heat and pres- 
sure are applied. Wifh standard testing machinery 
it was found that a/Reanite bond between metals 
would stand a dirgct pull of from 1,000 to 3,000 
pounds per squaré inch be- 
fore breaking. The bond 
between rubber and metal 
runs from 900 to 1,500 
pounds per square inch, the 
rubber itself breaking be- 
fore the bond. A knife is 
required for separating the 
rubber from the metal. 
3 After the dried surfaces are joined, the 
Reanite is set chemically by applying c 
firm pressure and a heat of 290 degrees F. 





In a test of the adhering 
strength of Reanite, four 
150-pound men were sus- 
pended from the lower of 
two pieces of aluminum 
bonded with Reanite. The 
results are seen at far right 


Above are the two pieces of bonded alumi- 
num used in test at left. Note how metal 
RR has broken while bond has remained intact 
JANUARY, 1944 U. S. Stoneware Co., 60 E. 42nd Street, © 
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ALUMINUM YARN will be used in a variety of 
postwar fabrics if further experiments beor out 
the promise of Yaboratory tests made on the new 
material. The gifXshown above is wearing an 
evening sweater of shimmering, golden-hued mesh 
woven entirely of aluminum yarn. One pound of 
aluminum can be spun into 33,000° of yarn and 
still retain great tensile strength. The yarn is 
washable, and it will come in various colors 


ICE-CUBE TRAYS made of light, transparent 
plastic, like the one below, prevent the cubes 
from absorbing an unpleasant, metallic taste, no 
matter how long they may remain in the freezing 
compartment. Another Sdvantage of this nr-~ 


type of tray isthe egse with which it can Hos 


removed from the fceezing unit. The shape of ine 
ice cubes formed in/this tray is such that they 
con be extracted gs needed with little trouble 


Chicago, Ill. 


Mixer Co., Box 761, Rochester, 


New York 


GRAVY WON'T LUMP if thickening is blended by 
being swirled ahout inside a patented oon mixer 
such as the one above, declare the makers. Con- 
tours in the base’and the plastic top of the mixer 
impart an actidn ptoducing a smooth paste when 
ingredients ate shaken against them for a few 
seconds. Markings on one side of the mixer make 
it also useful as a measuring cup. A bead around 
the top of the gloss effectively prevents leakage 


STORING FABRICS in a dark, moderately cool 
place is recommended by textile experts of the 
U. S. Department of Agsemore, who conducted a 
four-year test on cottons, linens, and woolens 
stored at differing temperatures that ranged up 
to 102 deg., which was regarded as the summertime 
heat of the average attic. Although changes in 
the fabrics in hot storage were not great enough 
to render them unserviceable, they did show more 
deterioration than those stored in cooler places. 
In hot storage, cottons and linens yellowed, and 
some fabrics weakened. Light seemed to affeci 
the textiles more than heat, for lesser chemical 
changes were noted when all light was excluded 


dreg Chemical Co., Huntington, Ind., 


nm 


THIS WASHING SOLU- 
TION is so concentrated 
that it takes but a small 
amount in a pail of water 
to make the ditt fly,/ ac- 
cording to the manufactur- 
ers. Autos washed ywith it 
will gleam without polish- 
ing, say its sponsors, and 
like results can be obtained 
on windows and other hard 
surfaces of high sheen. The 
solution is also hailed as a 
saver of labor, since articles 
cleaned in it are easy to 
tinse. and need no drying 


General Plastics Corp., 515 So. Laflin St.. 


+. 





Standard Oontainer, Inc., 264 Glenwood Ave., 
Bloomfield, N. J. 





INSECT SPRAY GUNS now being’ manufactured 
of wood, paper, glass, ard plastics have proved 
to be as durable and efficient insfruments as those 
formerly made of metal. The thugh constituents 
will withstand long submersiag in various kinds 
of insecticides, while osateal joining of their 
plastic parts provides as mych\strength as the 
soldered joints of the old-type Metal sprayers. 
Lightness is an added advantage of the new guns 


Sen lila pe ert A CREAM HAND SOAP devoid of harsh chemi- 
Hart ord-Empire Co. ? Hartrora, UO iss cals is being used by the girl worker below to re 
ry, « move factory grime. Possessing an antiseptic quality 
that guards against infection, the soap combines 
ianolin and other oils with gragules of calcium 
that rout out imbedded ditt, yef leave the hands 
FRUIT-JAR SEALS of a pliable plastic have re- soft and unscratched. It gives/a good lather i 
cently been placed upon the market in a design cold water as well as hot, gtd will cleanse ag 
intended for use on d\special glass jor and top. effectively as many of the fabrdsive-type soaps 
The new seal fits arounthond/ slightly above the 
top of the jar. The rim of thé-eaver, beveled on the 
inside, compresses the seal ghd Ids it over the 
top edges of the jar when/ pressed’ down firmly. 
Glass does not touch glasf at any spot, and no 
clamps are required for g perfectly airtight seal 





ENAMEL THAT DRIES HARD IN ONE HOUR 
is now made. It will cover some jobs when one 
coot is applied either with a brush or spray gun. 
Resistont to boiling, wates, alkali, alcohol, and 
acid, the enamel wears well as on interior finish 
on floors, tables, breakfdst-bar tops, chairs, and~ 
other woodwork. As an/exterior finizh it can be 
used also in clear form/on\doors, sash, and boats 


nearn Department Stores, l4th Street, ™ j 
New York, N. Y. 


: , = 
osmata, Inc., 10 - 15 - 8th Ave., 

Long Island City, N. Y. and/or 
Fanny Morse, 225 Fifth Ave., New York, N.Y. 





Oe ee EE re ORE. SO 


WHAT TO DO ABOUT UNSIGHTLY 


By RALPH ROGERS 


ANY a car owner is like the proverbial 
M housewife who swept dirt under the 
carpet. In the case of the car owner, scru- 
pulous care is often given to the motor and 
the body is kept spotlessly washed and pol- 
ished, but once the door is opened the auto 
has somewhat the appearance of an un- 
made bed. 

Granted that keeping the mechanical 
parts of a car in good condition is more im- 
portant and that all the attention in the 
world to the upholstery won't make the en- 
gine run better, yet you may be surprised at 
the uplift in spirits a clean car interior can 
bring—as well as the sizable reduction it can 
make in your personal cleaning bill at the 
tailor's 

Use of a whisk broom is all that is neces- 
sary most of the time, but occasionally a 
more thorough job should be done with a 
vacuum cleaner or an old-fashioned carpet 
beater. Seats should, of course, be removed 
when a carpet beater is used to knock 
out the dust. This isn’t always nec- 
essary with a vacuum cleaner, but 
even then removal of the seats will 
permit better cleaning of the corners 
under them. 

Flat-woven cloth, pile fabrics, and 
leathers are generally the basic types 
of fabrics used for automobile up- 
holstery. If dirt is imbedded too 
deeply for removal by a vacuum 
cleaner, apply a volatile cleaner, 
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preferably a noninflammable 
one, on flat and pile fabrics. 
and water may sometimes 
ed in general cleaning of 
ut be sure that the soap is 
kaline and always have 
More suds than water. Badly 
wressed-down pile can be re- 
hed by steaming with a hot 
'Matiron touched lightly to a 
damp cloth laid over the surface 
of the fabric, or by the repeated 
applications of steaming hot 
cloths. While the upholstery is 
still damp, brush it lightly with 
a whisk broom, and brush it 
again when it has dried. 
Leathers may be washed with 
thin suds of lukewarm water. 


STAINS THAT CAN’T BE AVOIDED 


Use a nonalkaline soap. The surface should 
then be wiped with a damp cloth containing 
no soap and finally wiped dry with a soft, 
dry cloth. 

On occasion the upholstery may be soiled 
in spots by some matter other than ordinary 
dirt and dust. These various accidental 
stains require special treatment and should 
be removed as quickly as possible after they 
have been noted. A number of specific 
cleaning instructions are contained in book- 
lets published by General Motors and Chrys- 
ler. In some instances, especially when wa- 
ter is required, there may be discoloration 
of the upholstery involved in the cleaning, 
but often this will be preferable to allowing 
the stain to remain. Always use clean cloths, 
change frequently to clean parts of the cloth, 
and use as many cloths as necessary. 

Battery Acids. Soak the spot with house- 
hold ammonia for about a minute so that the 
acid will be neutralized, and then wash off 
the place with a clean cloth and cold water. 
If the acid is allowed to remain on the fab- 

ric, it will eat away the fibers. 

Blood. Rubbing with a clean 
cloth and cold water is often 
sufficient. If some of the stain 
remains, apply a little house- 
hold ammonia and water and, 
after a minute or so, rub again 
with a wet cloth. If this is not 
sufficient, apply a paste of corn 
starch and cold water. Pick 
and brush off the starch when 
it has dried. Several applica- 
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tions may be necessary. Never use hot wa- 
ter or soap on blood spots, for they will set 
the stain and make removal virtually im- 
possible. 

Candy. Stains from candy other than 
chocolate should be rubbed with a cloth 
dipped in very hot water. If any of the stain 
remains after the fabric has dried, sponge 
with carbon tetrachloride. Chocolate spots 
are rubbed with lukewarm water, and then 
sponged with carbon tetrachloride after the 
upholstery has dried. 

Chewing Gum and Tar. Moisten the gum 
or tar with carbon tetrachloride and scrape 
with a dull knife before it dries. 

Fruit, Liquor, and Wine, Try rubbing first 
with lukewarm water, scraping, if neces- 
sary, with a dull knife. If this does not re- 
move the stain, use hot water, but remember 


Rub the iron-rust soap in the spot with 
the fingers and, after a minute, wipe it off 
with a dry cloth, repeating until the wiping 
cloth no longer shows a stain; then rub with 
cold water. In applying ink eradicator, al- 
ways use the No. 1 solution, since the No. 2 
will change the color of 
the fabric. Put ink eradi- 
cator, oxalic acid, or sodi- 
um bifluoride on the uphol- 
stery with an eye dropper 
and blot with blotting pa- 
per, repeating until a 
clean portion of the blot- 
ting paper shows no stain; 
then rinse by rubbing with 
cold water. 

Lipstick. Apply carbon 
tetrachloride to the spot 


Keep That New-Car Look q 


that hot water itself may cause 
some discoloration. After the 
fabric has dried, sponge with 
carbon tetrachloride if any stain 
still remains... Do not use soap, 
as it may set the stain. 

Grease and Oil. Scrape first 
with a dull knife, and then 
rub with carbon 
tetrachloride. Dirt contained in 
the grease may remain on the 
fabric and can be removed with 
lukewarm soapy water, which should then 
be rinsed off with a clean damp cloth. 

Ice Cream. Treat first as a fruit stain, 
which may be sufficient. In persistent cases, 
follow by rubbing with warm soapsuds, and 
then rinse out the soap. When this has 

dried, sponging with car- 
bon tetrachloride will re- 
move any fatty matter 
that remains. 

Ink and Iron Rust. Iron 
rust requires initial rub- 
bing with warm soapsuds 
and rinsing with cold wa- 
ter. When the fabric has 

4 dried, it is treated the 

; same as ink. For this use 

{CE CRE iron-rust soap, ink eradi- 

cator, a saturated solution 

of oxalic acid, or a two-percent solution of 

sodium bifluoride. These are usually effi- 

cient in the order listed. The composition of 

writing inks varies, however, and it is im- 

possible to find an agert equally effective 

for all. Ink rarely can be completely re- 

moved from velvets and flat fabrics without 
injuring the material. 


sponge and 
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and blot with blotting paper, re- 
peating until the stain is removed. 

Mildew. Rub vigorously with 

warm soapsuds and then rinse. 
Old mildew may leave a stain that 
cannot be completely removed. 
Try soaking with a 10-percent 7 
solution of oxalic acid, removing 7 
the acid after a minute by alter- | 
nate blotting and pouring on of 
hot and cold water. 

Nausea. Sponge with cold wa- 
ter before the stain has had a chance to dry; ~ 
then wash with lukewarm suds and rinse. Use 
carbon tetrachloride on any remaining stain. 7 

Paint. Rub with turpentine or a half-and- 
half mixture of denatured alcohol and ben- 
zene before the paint has dried. Saturate 
dry stains with the alcohol-benzene mixture 
and work out as much paint as possible with ~ 
a dull knife. Repeat this several times; then = 
rub with lukewarm suds and rinse. 

Shoe Polish. Use carbon tetrachloride on 
black or tan polish. White polish can often © 
be brushed off; if not, use cold water, let 7 
it dry, and brush again. 

Urine. Sponge with lukewarm soapsuds and 
rinse with cold water; then rub the surface 
with a solution composed of one part house- | 
hold ammonia and five 
parts water. Let this 
remain for a minute, 
and then rinse with a 
clean wet cloth. 

Water spots. Sponge 
the entire panel of up- 
holstery with cold wa- 
ter; then rub with car- 
bon tetrachloride. 
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We Use Wood to 


ARDWOOD chips are now driv- 
b-{ ing the first solid-fuel trucks to 
appear on American highways. The 
standard gasoline motors of these 
trucks have been converted to the 
use of producer gas, a mixture com- 
posed of hydrogen, methane, carbon 
monoxide, carbon dioxide, and vari- 
ous tar gases. Pictured on this page 
is an experimental conversion made 
by the Rheingold Brewery of New 
York City, and believed to be among 
the first efforts in this country to 
adapt producer gas for use in com- 
mercial vehicles. 

Under ordinary driving conditions, 
wood is added to the gas producer 


Brew@ry superintendent Herman Reese adds wood to the hopper of 
the @rst truck he converted. Below, a diagram of the producer 


ACK VALVE 
omen 


Chunks of charcoal-like ash are removed from 
the generator daily through a cleanout door 


Before it enters the motor, the gas is mixed 
with air by the perfcrated valve on the pipe 
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Gas generated by wood chips is the fuel which powers this truck of the U. S. Forest Products Laboratory 


every 50 to 60 miles. Hardwood, cut into 
chips less than 4” in length to prevent arch- 
ing or pocketing in the generator, is used in 
preference to softwood such as pine because 
it leaves fewer tars and gummy residues. 
Even so, the cooling tanks and filters on the 
vehicle must be cleaned every 900 miles, and 
motor overhauls are in order every 5,000 to 
8,000 miles. 

Technical studies indicate that about 1.76 
Ib. of wood are required per horsepower 
hour. Gas producers fueled by coal or coke 
are more efficient, but they are much larger 
and more complicated. With wood, if no ma- 
jor changes are made in converting the en- 
gine, the maximum horsepower is about 70 
percent of that on gasoline, provided that 
the spark is advanced and the fire is proper- 
ly managed. But if the compression ratio of 
the motor is increased (producer gas knocks 
less readily than gasoline), horsepower can 
be pushed up to 85 or 90 percent of the gaso- 
line rating. In general, tests show that sub- 
stantially more gear-shifting is needed with 
producer gas. 

When a cold start is to be made, wood is 
added from the top of the hopper and an 
electric fan is attached to the gas offtake 
pipe so as to suck a current of air through 
the producer. Ten minutes after the wood is 
lighted, the generator manufactures enough 
gas to run the truck. Starting the engine on 
gasoline will create sufficient suction to 
build up the fire, but this takes much longer. 

As shown in the schematic drawing, the 
gas producer is a downdraft type. Air is 
supplied to the fire—within the conical walls 
of the refractory, or gas-generating area— 
by five air nozzles which run through the 
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firebrick from the outer air jacket. The gas, 
produced by partial combustion of the fuel, 
flows out the offtake pipe to four cleaning 
and cooling tanks, fitted with baffles and 
connected in series. As it is cooled the gas 
becomes denser (under Boyle’s Law) and 
hence more B.T.U.’s are supplied to the mo- 
tor at each intake stroke. 

A condensate trap is provided at the end 
of the fourth cooling tank to catch any mois- 
ture deposited by the gas, which next passes 
through a steel-wool filter and oil bath in a 
tank on the running board. Just before the 
gas pipe reaches the intake manifold, a | 
valve admits air to the gas, at about a one- 
to-one ratio, and the mixture is then fed 
past the throttle to the motor. 

During stand-by periods with the motor = 
off, the stack valve at the top of the pro- 
ducer is opened, giving enough air to keep 
the fire going. This valve is also used to re- 
lease excess gases at the end of the day. A 
dashboard control affords a means of vary- 7 
ing the amount of air mixed with the gas as 
it enters the motor; the correct setting 
changes frequently with the behavior of the 
fire and the speed of the engine. In practice, 
the driver controls speed with the throttle 
and intermittently readjusts the air-gas 
mixture for best performance. Direct link- 
age of the two controls is not practicable. 

Whether such vehicles, long familiar in 
Europe, will succeed in replacing conven- 
tional trucks in this country depends in 
large part on whether gasoline shortages 
become more acute. Certainly the indica- 
tions are that reduced power and more fre- 
quent servicing lay heavy handicaps on pro- 
ducer gas in free competition with gasoline, 
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By MARTIN BUNN 


US WILSON was bringing back the 
CS Model Garage wrecker a little before 
seven o'clock of a cool fall evening. Lighted 
dining rooms along the quiet suburban street 
reminded him that if he didn’t hurry there 
wouldn't be anything left at the Park House 
for his dinner. 

Just as he was pressing a little harder on 
the accelerator, a banshee shriek assailed 


his eardrums. ‘“Whoo-o-whee-e-who-o-o!” 
moaned the siren in the courthouse tower 
down on Railroad Square. “Whoo-o-whee-e- 
who-o-o0! Whoo-o-whee-e-who-o-o!” 

“Three,"’ Gus counted. “That's a fire.” 

He drove on. Down the street, lights 
flashed on in a garage that stood beside a 
white Colonial house; seconds later other 
lights went on in the garage of the cottage 
next door. Gus grinned. “Jim Allen and 
Fred Spratt,” he thought. “Fighting each 
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other for the Buffs’ Medal because the one 
who wins it will be the next chief of the 
Volunteer Fire Department.” Headlights 
flared beside the white house; a car shot 
down the driveway and into the street. 
“There goes Jim,” Gus told himself. “AlI- 
ways backs into his garage for a fast 
getaway if the siren blows . . . Fred'll be 
right on his tail.” 

He pulled in to the curb and stopped so 
as to give Fred Spratt a clear road. But 
no car came dashing out of the open garage. 
“That's funny,” Gus thought. “I wonder—” 

Suddenly a dark figure darted across the 
lawn and ran down the street. ‘“That’s 
Fred,’’ Gus thought as he let in his clutch. 
He honked his horn as he pulled past the 
runner, a stout man in his shirt sleeves, 
already puffing hard. He swung aboard as 
Gus brought the wrecker to a stop. ‘Step 
on it, Gus! I gotta get to the firehouse be- 
fore the engine pulls out!” 

Gus stepped on it. Overhead wailed the 
siren. The sky at the end of the street had 
reddened to a sullen glow. “There's the fire,” 
Gus said. 

“Damn the fire!’’ Spratt snapped. “You've 
got to get me to the firehouse before the 
engine goes out. If you don’t, Jim Allen’ll 
win the Buffs’ Medal. The dirty rat! Step 
on it, Gus!” 

Once in Railroad Square, they could see 
the firehouse and a half dozen men running 
toward it. “What’s the matter with your 
car?” Gus demanded. 

“It wouldn't start,” Spratt growled. “I 
dunno why, but I’ve got my suspicions.” 
Gus kicked on his brakes by the firehouse 
just as the engine emerged with its siren 
yowling. Fred Spratt jumped off, landed 
running, and swung himself onto the engine. 
“I wanta see you after the fire!’ he yelled 
back at Gus. 

Gus told the Park House waitress he'd 


bed. Call me the first thing in the morning.’ 

“Now, Gus, you can’t do that!” Spratt 
pleaded. “This is important—a real emer- 
gency call. Stop at my place on your way 
home, will you? My car’s been tampered 
with, and I've reason to believe a certain 
party is responsible the double-crossing 
rat!... Have I got proof? I've got enough 
to bring charges against him at tomorrow's 
meeting of the V.F.D. But I want to be 
fair, so before I do, I want an expert to go 
over my car and find out exactly what's 
been done to it.” 


member of the Volunteer Fire Depart- 
ment, but he has helped it over mechanical 
rough spots without taking a cent for his 
services because he realizes its value to the 
community. Its efficiency was bound to suf- 
fer if strife broke out between Spratt and 
Jim Allen. So he decided he’d try to 
straighten things out. 

“O.K., Fred,” he said. 
fifteen minutes.” 

When he stopped his roadster in front of 
Spratt’s garage the doors had been closed, 
but lights were burning inside. Spratt opened 
the side door to his knock. 

The hood of the green sedan inside was 
raised. Spratt banged it down. ‘My car’s 
just the same as it was when I tried to go to 
the fire,’”’ he said. ‘““Now you try to start it.” 

“All right,’’ Gus agreed. He got into the 
sedan and switched on the ignition. The 
starter ground over sluggishly, but the 
engine didn’t take hold. Gus waited a half 
minute, then tried again. Finally he switched 
off the ignition. 

“Your starter isn’t getting enough juice 
to crank the engine fast enough.”’ 

“Why not?” Spratt demanded. 

“Offhand, I'd say your battery probably 
is run down. That may be your trouble.” 


CS": did some fast thinking. He isn't a 


“T’ll be over in 


Core of Saboiape 


have a rare steak. He got a pitying look and 
a green pepper stuffed with assorted vege- 
table matter. Later, he drove back to the 
Model Garage to finish a job. He was wash- 
ing up when the office telephone jangled. 

“I'm glad I was able to catch you,” Fred 
said over the wire. “The fire’s just out 
it was a tough one... You doing any- 
thing special, Gus?” 

“Yes,” Gus told him. “Something very 
special. I’m going home, and I’m going to 
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“Yeah?” he 
scoffed. “Well, it isn’t. I had it recharged 
only last week, and it didn’t really need it. 
But don’t take my word for it. Check it 
yourself.” 

Gus nodded and did so. The gravity read- 
ing for each cell was well over 1.250. 

“Well?” Spratt demanded again. 

“Your battery seems all right,’’ Gus said. 
“But hydrometer readings don’t tell the 
whole story. The only way to be absolutely 


Spratt grinned crookedly. 
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sure of a battery is to check it under operat- 
ing conditions.” 

“All right,” Spratt said. 
check it your way.” 

“I've got a low-reading voltmeter here,” 
Gus told him. “Switch on the ignition and 
keep your foot on the starter, will you?” As 
the starter ground feebly, Gus placed the 
voltmeter prods on the posts of each cell. 
The readings, with the battery discharging 
some 200 amperes, showed good voltage at 
each cell and very little difference between 
cells. “Turn her off!”’ Gus called. 

“Was I right?” asked Spratt. 

“You were,” Gus admitted. “Your battery 
has plenty of juice, but a lot is being lost 
somewhere between it and the starter.” He 
examined the terminals, cable, and ground 
strap. “Everything seems tight,”’ he said, 
“but suppose you try turning her over again.” 

With the starter churning feebly, Gus put 
one voltmeter prod on the frame and one 
on the grounded battery| terminal. The 
meter indicated a voltage drop of less than 
a tenth of a volt. “O.K. there, at least,” he 
said. Quickly he put one prod on the starter- 
motor housing, leaving the other on the 
frame, and again the meter showed an 
insignificant drop. “There’s a good ground 
connection between the starter and the 
mount,” he remarked. Finally, he placed 
one prod on the starter-motor terminal and 
the other on the ungrounded battery termi- 
nal, then whistled as the meter hand swung 
over to two volts. ‘“‘That’s where the trouble 
is,” he said. “In the starting-motor cable.” 

Fred Spratt let out a bellow. “Now let 
me tell you something!” he shouted. “You've 
found something wrong with that cable. 
Well, that cable isn’t the same one that was 
in my car this morning. It was put in my 
car right in this garage this afternoon.” 

He went to his workbench and took a 
battery cable out of a drawer. “Here's the 
proof—this is the cable that was in my car. 
I found it in the trash box over there. And 
here's the worst of it. My wife saw Jim 
Allen sneaking out of the garage this after- 
noon, She was looking for our daughter 
Marge when she saw Allen close our garage 
door and walk away. I'm going to bring 
charges and I'll run him out of—” 

“Wait a minute,” Gus said. “Let’s see 
where we stand before you start a war.” He 
disconnected the starting-motor cable and 
compared it with the cable Spratt handed 
him. His face clouded. “It’s hard for me 
to believe that it was Jim Allen,” he said, 
“but it looks as if someone had done you 
dirt. This new cable is the same outside 
diameter as the old one, but instead of being 
No. 1 gauge it looks as though this were 
No. 4 gauge, which has only half as much 
copper, and so only half the current-carry- 


“Go ahead and 
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ing capacity of No. 1. Less copper means 


more resistance, so your starter couldn't 
get enough juice to spin the engine.” 


“THERE was a rap on the door, and Jim 

Allen came in with a pair of tree-pruning 
clippers in his hand. “Hello, Gus,” he 
greeted. “Trying to fix up Fred's old wreck? 
Fred, I saw your lights on and thought I'd 
bring back these clippers I borrowed this 
afternoon without asking— knew you 
wouldn’t mind.” He noticed the silence of 
the others then. “What’s the matter? You 
look as if you'd caught me in your chicken 
coop in the dark of the moon!” 

“Chicken stealing is honest,” sputtered 
Fred Spratt, “compared to—ouch!” 

Gus’s heel had landed on his shin bone. 
“Here comes someone else,” he said. A car 
had stopped in the driveway. The door 
opened and a girl came in, slim and smart 
in a WAC uniform. It took Gus a couple of 
seconds to recognize her as Fred’s daughter 
Marge. 

“Hello, pops,” she said cheefully. ‘Hello, 
Mr. Allen. Hello, Mr. Wilson—don't you 
know me?” 

“I didn't, for a moment,” Gus said. “So 
you're in the Army now. That’s fine.” 

Marge giggled. “I hope you keep on feel- 
ing that way,” she said. “Because after the 
war I may ask you for a job. I’m a grease 
monkey, you know—~just finished my auto- 
motive mechanics course.” 

“That's fine,” Gus said. “How do you 
like getting all dirtied up around cars?” 

“I love it!" Marge said. “Why, I can't 
keep away from it, even when I’m home. 
Pops didn’t take his car out this afternoon, 
and I went all over it for him.” She turned 
to her father. “You ought to be more care- 
ful about your wiring,” she told him. “That 
starting-motor cable you had would never 
get by a motors sergeant. It was all frayed 
and its insulation was half worn away. I 
got a new cable downtown and put it on 
for you. Well, I’m going to turn in. Good 
night, everyone.” 

She went out. So did the conversation. 
Spratt looked at Allen, and his face turned 
from red to purple. Gus cleared his throat 
noisily. “Fine girl, Fred,” he said. “You 
can't help admiring these modern kids.” 

“She—-she—-she—” Spratt sputtered. 

From outside came a banshee wail. 
“Whoo-o-whee-e-who-o-0! Whoo-o-whee-e- 
who-o-0! Whoo-o-whee-e-who-o-o!” 

“Another fire!"’ Jim Allen yelled. “Come 
on, Fred—-we'll go in my car.” He started 
for the door, Spratt at his heels. “Want to 
come along, Gus?” Allen called back. 

“Nope,” Gus said. “I’m going home and 
go to bed. I've had too many emergency 
calls today, by gum!” 
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INEXPENSIVE WINTER FRONTS that 

will look well and give excellent service 
can be made from scrap pieces of linoleum. 
Cut the linoleum carefully to fit the radiator 
grill and attach it with regular spring fas- 
teners after punching a hole in each of the 
corners. Finish with a coat of good-quality 
aluminum paint.—cC. R. G. 


A DEFROSTER TUBE can be used to keep 

a driver’s feet warm when the heater is 
remote from him, as heaters are in some 
cars. The device is sure to prove a great 
comfort in very cold weather, and only a 
few minutes are needed to install it. Secure 
one end of the tube to the heater and run it 
under the cowl to the steering post. Clamp 
the tube to the post, pointing it downward 
as shown at the left. This will provide a 
fidw of warm air where it is needed.—C. B. 


PACKAGE HOLDER. This will carry a 

lot of bundles and fold flat against the 
front seat when not in use. It requires a 
36” long board, a similar length of %” by 
1” stock, a piece of canvas, and some strap 
iron. Hung on two hooks screwed into the 
seat back, it is readily detachable. A small 
catch will hold it firmly in the folded posi- 
tion when it is empty.—M. G. 


4 WASHING CARS is often made easier 

by a hose nozzle that will project a thin, 
flat stream of water. Such a nozzle can be 
fashioned out of a rubber tip like those used 
on the ends of crutches. Simply cut a slit 
with a knife across the closed end of the 
tip, and twist the open end onto the threaded 
coupling of the hose.—A. H. W. 
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Back the attack 
on = tuberculosis 


by buying more 


Christmas seals 


Lustrous metal by mellow candlelight . . . In the mood 
of the season, this candlestick makes an appropriate gift 





MODERN 


Machined Candlestick 


IS TURNED FROM OLD PISTON 
ON THE ENGINE LATHE 


LD-FASHIONED in concept, yet strikingly 
O modern in design and execution, this candle- 
stick proves that interesting craftwork projects can 
be made on the metal-turning lathe. A single alu- 
minum-alloy piston provided most of the material. 

Clamp the piston in the three-jaw chuck and cut 
off the skirt with a parting tool as shown in Fig. 1. 
Turn out the head to a diameter of 3”, leaving a 
fillet inside (Fig. 2). Polish with fine, well-worn 
emery cloth to a high luster. 

Reverse the work on the expanding chuck jaws 
with a paper lining inside to avoid marring the 
turned portion. The ring grooves can then be 
turned bright as in Fig. 3 and cut back slightly 
for the step effect shown in the drawing. Take a 
finishing cut across the bottom with a facing tool. 

Saw the two piston-pin bearings out of the dis- 
carded skirt, chuck a short mandrel, and drive on 
one of the bearings (Fig. 4). Cut off the waste 
metal and turn the shoulder for the step joint. 
Turn the second bearing with a corresponding 
step to a force fit, press the two pieces together in 
a vise, and mount them again on the mandrel to 
turn the socket to the dimensions indicated. 

A scrap of 3/16” thick aluminum 
é can be mounted in the four-jaw 
chuck for boring the handle hole. 
5 Jigsaw the outside contour to shape, 
using kerosene as a cutting fluid; 
then drill and tap the mounting holes 
and polish the piece. File a matching 
notch in the socket flange. Assemble 
the socket, handle, and base with 

2-56 screws.—C. W. W. 


















































Base and socket are turned from 
an old piston. Insert a bushing if a 


Z candle fits the socket too loosely 





Don Quixote 


sc pottlis 


sa and the Windmill 


A COMIC WEATHER VANE FOR JIGSAW ENTHUSIASTS 


DON QUIXOTE astride his charger, Rosi- 
nante, is in luck this time, for he never quite 
catches up with this windmill, but he will 
make an interesting figure for your weather 
vane, especially when painted in bright col- 
Both the mill tower and the horseman 
are jigsawed from %” stock and assem- 
bled between sidebars of the same material 

The beveled vanes are constructed by mor- 
tising the two members at the hub, through 


ors. 


/CORK 
OiL- SOAKED 
— COTTON 


& e DECTION 
THROUGH AXI5 


Ye" CHEEK PIECE — 
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which a hole is bored for the installation of 
a short length of tubing to act as a bearing. 
Oil-soaked cotton should be packed in this 
bearing as well as in the vertical axis of the 
vane, which should be corked against rain. 
After the windows and doors are cut, the 
roof and sides of the mill are painted to rep- 
resent shingles, while stonework is simulated 
at the base. The horse may be white, and 
the rider varicolored. 


“4e SQUARES 








SECTION 





DAILL ANDO 





TUBING 





\ 
sg . 1%" ——" 








Place-Card Favor Features Tiny Skier 


A NUMBER of these engaging little place-card figures can 


be made from a pair of shoelaces 
cleaners 


and a package of pipe 
Clothe the figure in ski pants by slipping pipe 


cleaners through short lengths of shoelace and bending the 


ends to resemble feet. A wooden bead makes the head: 
base is a bit of cardboard 


ored yarn the bodice. The 
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Novel Jardiniere and , 
Hurricane Lamps 


MADE FROM SCRAPS OF COMPOSITION BOARD 


JARDINIERE DETAILS 





Designed by Ernest R. Dewalt 


will yield pleasure in the making as 

well as decorative objects of real utility 
in the home. The flowerpot holder is com- 
posed principally of eight tapered segments, 
or slats, which are laced together to form 
slanting sides. Thus the sides are fitted se- 
curely around an octagonal base, forming a 
jardiniere that nicely accommodates and 
conceals a clay pot and dish. A pair of hur- 
ricane lamps set on bases of crossed com- 
position beard will keep their candles alight 
in a brisk breeze, when used to shed pleas- 
ant, mellow light out of doors. 

For the jardiniere, cut all the slats at the 
same time from \%” stock, suiting their di- 
mensions to the size of the pot and dish. To 
determine the taper of the slats, draw a 
circle the diameter of the rim of the pot, 
and another the diameter of the clay dish, 
and circumscribe an octagon about both 
circles. Measure a side of each octagon to Ye COMPOSIT 
obtain the top and bottom width of the slats. ee 
Drill holes for the lacing as indicated in the 
drawing, and also rout slots 4” up from the 
base of each slat to receive the tenon tabs 
of the base. Make the sides of the base 
equal to the width of the slats at the line of 
the slots, and fit the tenons into the slots 
snugly. Finish the jardiniere with three 
coats of varnish. 

The stands for the hurricane lamps are 
designed to hold 554” chimneys with 214” 
bases. Cut the four standards at the same 
time. Lay out the chimney notches, the 
tapered shoulders to hold the candles, and the 
deep half-lap slots. Center all cuts and use 
a 114” radius to round the ends. The wood 
handles should be slotted and joined to the 
standards with dowels. Notches are made 
in the center rings where they fit over the 
chimney notches. No glue is needed when 
the stands and rings are assembled. 


| ay two composition-board projects 
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By ELMA WALTNER 


ANDLES are so traditionally a part of 
the holiday season that even in their 
plainest form they rival holly and mistletoe 


as symbols of Christmastide. Gay candles 
like those above, however, will lend an added 
air of festivity to any surroundings, and 
they can easily be made at home in many 
different and fanciful shapes. 

You will need some inexpensive glass 
or china figures such as are stocked on the 
knickknack shelves of variety stores. By 
using these figures as patterns, you can cast 
various different candle molds. Any type 
of figure will do so long as it is nonporous 
and has neither undercut surfaces nor frail 
parts extending too far out from the main 
mass. The molds are made by pouring ordi- 
nary plaster of Paris around the patterns. 

With a figure at hand, obtain a light card- 
board box that will accommodate it with 
at least %” to spare all around. Work a 
small lump of modeling: clay into the shape 
of a cork and stick it against the bottom 
of the figure as shown in the drawings. Oil 
the figure evenly with light machine or 
olive oil. Mix a supply of plaster to a 
creamy consistency. With one hand, hold 
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the figure about 1%” above the bottom of 
the box; then add plaster until the model is 
half immersed in it. Keep holding the figure 
for a few moments until the plaster is stiff 
enough to keep it from sinking. In 15 min- 
utes, use a knife, drill, or countersink to 
form the two keys which will later aid in 
locating the other half mold properly. 

Now thoroughly oil the top surface of the 
half mold to permit separating of the two 
parts easily after the top half has hardened; 
then completely cover the figure with more 
plaster. Allow another 15 minutes for this 
new “pour” to set. Peel away the paper 
box and use the blade of a knife to pry 
the mold apart. It will separate easily. 

Melt the wax of some inexpensive colored 
candles and remove the wicks. Heat the 
wax over hot waiter rather than directly 
over a flame, for overly hot wax will create 
bubbles in the finished candle. At the top 
of one of the halves of the mold, cut a little 
groove through which the wick may extend. 
Then lay in the wick from the top of the 
mold to the bottom, where it should be long 
enough to extend through the pouring hole 
formed in the plaster as it hardened around 
the lump of clay. Join the two halves of the 
mold and bind them securely together with 
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stout cord. Turn the mold upside down and 
pour in the melted wax, which should first 
be allowed to cool to a point where it will 
harden immediately upon contact. 

The wax will shrink a little as it cools in 
the mold, and you may need to add a little 
after the first complete filling. Allow the 
wax to set, but not to become completely 


cold. Then untie the mold and remove the 
candle. If the first candle has a tendency to 
stick, grease the inside of the mold before 
pouring the next one. 

Figures modeled in clay, as well as glass 
and china figures, can be used as patterns 
for candle molds. Amateur modelers can 
produce many appealing original pieces. 


ped 


HOLD 


ROTTOM PLUG AGAINST 


SIDE. FILL BOX WITH PLASTER 
TO CENTER OF FIGURE LET 
HARDEN FORM KEYS AND POUR 
SECOND HALF OF MOLD. WHEN 
IT HAS SET, PEEL OFF BOX 
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| GROOVE FOR WICK WAX PLUG AT BOTTOM 


Star-Shaped Santa and Pine-Cone Bird Help Decorate Tree 
SANTA CLAUS, in the genial guise of a Christmas-tree ‘"QaNAaS Ze 
ornament, appears in the photograph below in a really WS as 
stellar role. A number of these fat little star figures, dan- SS 
gling from the boughs of a yuletide evergreen, will be more : 
distinctive than most machine-made tree baubles; and they 
can be turned out in jigtime with little more than a pair 
of scissors and a few household materials. Cut the star 
from a piece of red construction paper and paste a small 
strip of white paper on part of one point to serve as the 
face. Ink in the eyes and nose; then add the fur trim, 
buttons, belt, and the old gentleman’s whiskers, using wisps 
of cotton attached with glue. Slip a wire or loop of colored 
string through the tip of the uppermost point of the star. 
The cocky little bird of paradise at the right will also 
grace a festooned spruce or hemlock. Shape the head from 
a small pine block and attach it to the pine-cone body with 
a dowel glued into holes drilled in each part. For plumage, 
use either real feathers or 
swirls of bright-colored 
paper glued to the cone. 
Suspend the bird from a 
ring of wire covered with 
crepe paper. A _ painted 
wooden ring, if you have 
one handy, will serve as 
well for a perch. 
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ITTED 
old powde 
can be easil 
Christmas-tree stalk 
box will do, for th 
appropriate for Christma 
will usually have some empty buckets made 
of white cedar, which has good resonance. 

In use the bucket is inverted, its base serv- 
ing as holder for the stem of a small tree. 
Strengthen the base by attaching inside a 
4” block of two by four. This reinforc- 
ing piece is held in pace by 2%” flathead 
wood screws which are countersunk in the 
top of the stand. Bore a hole through the 
top and the block together, using an ex- 
pansive bit set to about 1”. To secure a 
wedging effect on the tree stem, taper the 
hole with a rasp. If the tree proves too 
small for a snug fit, it can be held firmly 
with several pine wedges. 

Attach the motor to the inside of the 
bucket after boring a hole for the winding 
key. Then replace the bucket top for extra 
strength. A hinged door makes the stand 
useful for storing tree ornaments between 
seasons. If labeled “Secrets,” the door gains 
added fascination for children. 

Outline designs on the unfinished wood 
with a burning tool, and paint with gay 
colors, or use stencils or decalcomanias. 
Finish by applying two coats of- varnish to 
the entire bucket RICHARD F.. TRUMP. 
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Take the “musical motor" from an old powder box 


Install it in the base and cover it for protection 
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GUARDING YO 
AGA 


ATERING your Chrigt 7 
just as you watered ¥ 4 
garden last summer an@ 


potted plants and cut flow@ 
it fresh and alive through’ 
and will prevent discoloratd 
needles. More important stilt 
to reduce the ever-presen® 
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HIS curved-front cabinet, with hand- 
‘| wom reeded doors, embodies many 

qualities that will appeal to the amateur 
craftsman and is so easy to make that only 
simple tools and elementary ability are 
needed for its construction. Its adaptability 
to a variety of purposes will make it as 
useful as it is ornamental. When hung low 
on a wall, it will serve both as a very handy 


recess for odds and ends and also as a 
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OCCASIONAL 


Charles and Bertram Brownold 


console table; raised higher, it becomes an 
excellent china cabinet; and it will take 
the place of a capacious night table when 
fastened to a wall near the head of a bed. 

When closed, the cabinet is one half of 
a hollow cylinder bisected vertically. The 
shelves are semicircular, and the doors are 
constructed by screwing pieces of half- 
round molding to curved cleats. 

Lumber yards carry 1%” half-round mold- 
ing as a stock size, and it can usually be 
had in oak and pine, and often in other 
woods. When attaching the molding to the 
curved cleats, test the straightness of each 
piece before screwing it into position. Hold 
it against a straightedge and, if light shows 
through, trim the edges with a plane or 
with sandpaper. This is a necessary precau- 
tion, because some of the pieces of molding 
will be found to be slightly bent, and a good 
job requires that they be fitted next to each 
other tightly with no cracks showing be- 
tween. 

When marking the wood for cutting the 
curved cleats, as indicated in one of the 
drawings, it is useful to know that an 11%” 
chord on a circle having a diameter of 18” 
will subtend an arc that accommodates nine 
pieces of 1%” half-round molding. Each 
door of the cabinet includes nine such pieces. 

The curved cleats can be made from any 
kind of scrap wood, those in this cabinet 
having been cut from scraps of 7%” five-ply 
fir panel. Any kind of hardwood will do as 
well. However, if a softwood such as pine is 
selected for the purpose, each cleat should 
be made of two pieces glued together end 
to end with a splined or a scarf joint. 

The hinges used to attach the doors to 











She. 





CABINET WITH REEDED DOORS 


the back of the cabinet should be sufficiently 
long for each hinge to be screwed to at least 
two pieces of the molding, as indicated in 
a photo on the facing page. The screws 
should also be located so that they pierce 
the thickest part of the molding, and this 
may necessitate the drilling of special holes 
in the hinges. 

As the door hinges cannot be seen from 
the outside when the cabinet is closed, the 
lines of the completed piece are not broken 
by them, nor by any knobs, door pulls, 
handles, catches, or other hardware. The 
doors are held tightly closed by two spring 
catches, one of which is fitted to the inside 
of each door in such a position that it en- 
gages a small, curved block of wood screwed 
to the underside of one of the shelves. Each 
catch is made of a scrap piece of flat spring 
metal, about 4%” wide, and is bent so that 
a longitudinal cross section of it describes a 


figure 6. The doors are 
pulled open by means 
of a depression or finger 
grip 4” deep cut into 
the lower ends of the 
two pieces of molding 
that meet when the 
doors ar closed. 
Sometimes a larger 
cabinet will fill a par- 
ticular need better than 
this medium-sized one. 
If so, a builder will find 
it easy to alter the ac- 
companying measure- 
ments to suit his pur- 
pose. It is also possible 
to construct a circular 
table out of two such 
cabinets fitted with legs 
and bolted back to back, 








Hand-Tooled Design Decorates Compact Cardboard Sewing Kit 


COMPACT, neat, and highly useful to men 
who are serving in the armed forces, this 
sewing kit contains a pair of scissors, four 
reels of thread, and a compartment for 
needles. The body is built up of five layers 
of 14-ply show-card stock cut out to provide 
recesses for the scissors, thread, and needles, 
as shown in the drawing, and then glued 
together. 

Covers are made of one layer each of the 
same type of cardboard glued to the back 
edges of the body and bound there with 


tape. The four reels for the thread aré 
made of three layers of cardboard, with the 
center layers cut to form a slot for wire 
axles that can be removed from the body 
to free the reels for rewinding. 

All the surfaces of the kit are finished 
with two coats of colored varnish and a 
coat of liquid wax. The caricature of a man 
darning a sock is drawn on paper and then 
traced on the cover with a tooling instru-. 
ment. A hand-tooled mottled design further 
embellishes the covers.—FRANK SHORE. 
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PROSAIC CHEESE BOXES FORM 


Custom-Built 


be fitted 


This pleated summer slip cover may 
below 


over the padded top of the hassock just 


The top piece of this hassock is tacked in place 
before the welted side fabric is likewise applied 
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THAT MAKE WELCOME 


By HERBERT BAST 


ASSOCKS and footstools are much in 
demand in a home where a fireplace 
is the center of attraction on winter 
evenings, and they are also useful in other 
rooms. Attractive ones like those shown in 
the photographs can be made from a round 
cheesebox with the addition of padding and 
a yard or so of upholstery material. Though 
you won't have the ration points to order a 
whole cheese, your grocer probably will be 
glad to give you an empty box for the 
asking or at a small charge. These boxes 
are standard, measuring 14” in height and 
15” in diameter. 

Clean the box thoroughly inside and out, 
using a solution of trisodium phosphate or 
very hot soapy water; then, after it has dried, 
set it in the sun to remove any remaining 
trace of smell. Examine the box next to de- 











termine what reinforcing will be needed to 
make it a safe seat. 


Three equally spaced 
i” by 2” or similar uprights should add 
sufficient strength. If the bottom is not 
substantial enough for taking tacks, replace 
it with a 4%” thick disk, as in Fig. 1. 

Two types of welts are shown on the 
finished hassocks on this page. For the so- 
called side welt at the bottom left, extra 
padding is required on the top. Cut a piece 
of burlap or muslin 24” in diameter and 
center it on the box top as in Fig. 2; then 
tack it to the top all the way around a 
circle 2':” inside the rim. Place a few lay- 
ers of cotton felt or stuffing around the rim 
under the burlap and draw the cloth tightly 


» 


Both top and side coverings for this hassock are 
sewed together before being drawn over the frame 





THE FRAMEWORK FOR 


Hassocks 


CHRISTMAS GIFTS 


over it, tacking the edge to the sides of the 
box about 1” down from the top, as in Fig. 3. 
Distribute stuffing evenly on the top and 
secure it with a layer of cotton felt. Cut a 
piece 22” in diameter from the upholstery 
material for the top cover and stretch it 
down over the stuffing, tacking it to the 
side underneath the padded edge. 

For the side upholstery, use a piece the 
width of the material—50” or 54”—and 14” 
in length, and to it sew a 1's” welt mack 
from the same or contrasting material folded 
and sewed around a cord. Then tack or sew 
the side piece at the top (Fig. 4), putting it 
high enough to cover the tacks used in up- 
hoistering the top, and tack one or two 
layers of cotton felt to the sides of the box. 
One layer is sufficient if the upholstery ma- 
terial is 50” wide, and two are better if the 
width is 54”. 

Work the side cover down carefully, as 
in Fig. 5, to keep it from wrinkling, and 
tack the edge evenly to the bottom. Start 
tacking from the center of the material and 
work alternately a short distance each way 
toward the open ends, which are sewed to- 
gether with an upholstery needle (Fig. 6) 
when the tacking has been completed. To 
finish, turn the edges of a circular piece of 
black cloth and tack it to the bottom. 

The hassock with the pleated skirt has the 
same built-up top and side welt and should 
be attractive in an early American room or 
a bedroom. Extra material is needed for 
the pleats, but side padding is unnecessary. 
Cut the skirt 16” by 108”, hem the bottom 
the full length, and fold the top into box 
pleats, pinning each pleat 214” wide with 
a 11,” space between pleats. Sew the welt 
over the pleats and tack or sew the skirt all 
around the top edge. If desired, this piece 
may be made as a slip cover for use over the 
side-welt upholstered stool. 

To upholster with a top welt, as shown 
in the photo at the bottom of the facing 
page, make a 115” wide welt and sew it to 
a 22” diameter top cover, leaving the ends 
open. Cut fabric for the sides 14” by 50” 
or 54”, and fit and sew this to the welt and 
the circular top. Pad the box with three 
layers of cotton felt on the top and one or 
two layers on the sides; then fit the cover 
over it, pulling it down carefully, and sew 
up the open edges. 
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IN THIS EXCITING TOP GAME 


game by winding a string around one 
of the tops and inserting the top in one 
of the starting blocks, with the other end 
of the string in the slot inj drawing position. 
When the string is pulled, the top spins out 
of the hole and onto the board, finally com- 
ing to rest in one of the scoring holes. 
Scores are tallied according to the value of 
the holes. If the top lands in the center 
jack-pot hole, the game automatically is 
over. Players can spin in,turn, or two tops 
can be spun simultaneously from either end 
of the board, providing livelier action anc 
the possibility of unpredictable collisions. 
The playing area is made of hard, smooth 
plywood or composition board. First lay out 
and bore the holes, sanding off any feather 
edges on the upper rims. Mark hole values 


Die is started in this exciting new top 





FRAME OF 5/6” 
HARDWOOD 





as shown in the drawing. Note that both 
the high-value and minus holes are near the 
center of the board. The numbers can be 
printed on the board with a lettering pen 
and black India ink, but first test to see if 
the wood fibers make the ink spread. If 
so, apply a coat of very thin shellac before 
lettering, and rub lightly with steel wool 
after it is thoroughly dry. The rules of the 
game are glued on the playing area, as 
shown, and then the whole surface is given 
a coat of white shellac, finished with a coat 
of varnish, and allowed to dry 24 hours. 

Cut a groove in the hardwood frame, 4 
from the bottom, for the play board. Bore 
the string hole in the endpiece and saw out 
the slot. The lower starting chucks are 5” 
shorter than the upper ones, so that the 
upper and lower notches will be brought 
into good alignment. 

Next, assemble the frame around the play- 
ing area and mount the starting chucks. 
The lower blocks are fastened with screws 
from below, while the upper blocks are 
mortised in 4%” on the frame and held with 
two 5%” round-head screws. Apply a coat of 
varnish on the frame and blocks. Turn the 
tops from hardwood, with a flattened edge 
on each. The shaft is made of \” dowel 
glued firmly in place. For smooth spinning, 
insert a brad in the end. Decorate the tops 
with bright enamels set off with a few con- 
trasting stripes.—O, E, OLSON, 


” 


Many lively jussles will 
take place between tops 
which come spinning out 
from the starting chucks 
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INSERT BRAD 


FOR MORE 


Da ok ACTION 


CUT LOWER BLOCK 
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** JEEPERS! This road 
‘| is bumpy,” you can 

almost hear the toy 
soldiers say as, heads bob- 
bing, one swings over the 
steering wheel while the 
other falls backward, 
clutching the side. Their 
jeep, bucking and rolling, can take it—-and 
so can these bucking buck privates. 

The amusing toy is constructed entirely 
from scrap 7ood, a few nails and screws, 4 
few inches of a spring-type curtain rod, and 
glue. The beuncing action is caused by hav- 
ing the rear wheels off center, while the sol- 
diers are made to bob by eccentrics on the 


UNDERSIDE OF CHASSIS 


TOY JEEP 


Jounces As It Is Pulled Along 
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By C. W. BERTSCH 


front axle. If wood screws are used in 
of nails for pivots and setscrews, the toy 
be taken apart for repairs. 

Paint the jeep olive green, the tires 
gray or black, and the uniforms tan, 
brown outlining collars, ties, and pock 
Finally, use a small, pointed brush to p 
in the soldiers’ features. 


SCREW OR NAIL 
PivoTs 


STEERING- WHEEL 
SCREWED TO 
V2" DOWEL 
SETSCREW 

34" STOCK 


/ \ CHassis eee eae 
_e*’\ SAWED OUT FOR Se etts 
BEAM CLEARANCE we. 
HARDWOOD XREWED-—~, 


TO CHASSIS 


SECTION 
THROUGH FRONT WHEELS 
ATTACH WHEELS TO AXLE 
WITH SETSCREWS 
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MAGNIFYING GLASS 
TAPED TO BARREL 
OF FLASHLIGHT 











Taping the handle of a hinged magnifying glass to 
a flashlight barrel will be of help to hobbyists 
and others who have occasion to read fine print, 
vernier scales, and the like. The glass can be 
easily adjusted or folded back against the borre! 


SPIRAL WIRE 
NOTEBOOK 
BINDER 





Any spiral wire binder from a notebook 
or a similar firm, light spring, will 
serve as a pencil holder if fastened 
to the wall near the kitchen memo pad. 
Loop the ends of the wire and attach 
with thumbtacks or upholsterer's tacks 


FASTEN POT KNOB 
TO CENTER OF LID 











If the lid of a canister fits too snugly to be 
readily removed, try fastening a pot-lid knob at 
the center. This will provide a firm grip for 
removing even the most stubborn lid. To attach a 
knob, punch a hole in the lid to take the screw 


LINOLEUM 


Linoleum cut from a scrap end out of the salvage 
box will serve as an unusually attractive filler 
for a desk pod. It will outwear a considerable 
number of blotters and it supplies a firm, smooth 
surface on which to write. You can keep it clean 
simply by an occasional wiping with a damp cloth 
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STRAIGHTEN 
~~ 


PLIERS - 
OR TONGS 














lodine stains on linoleum can be 
removed with a small portion of 


raw potato. If left on a stain, 
the potato will absorb all of it 
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A coorse needle for sewing burlap 
can be made by straightening the 
handle of a key-type can opener. 
Sharpen the needle with a file 


Tongs for canning jars may be 
made by twisting the ends of a 
proper-sized loop of heavy wire 
over the jaws of common pliers 
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Attractive window cornices like these 
ore built with dust caps to keep dirt 
from collecting on poles and headings. 
Make them of '/2” stock, and screw the 
caps to the casings instead of using 
brackets. Any of the four designs is 
suitable for most rooms. Only the left 
side is shown for the three just above 





1-QT.CAN 


SOLDER 





Should the perforated spout of @ 
sprinkler be lost, you can use the 
top of a I-qt. can like that shown 
at the left, if you happen to have 
one, to make a good replacemenf 
Cut off the top and bottom of the 
can, and solder the round bottom 
piece across the flaring mouth of 
the funnel formed by the severed 
top. Punch the holes and solder 
the piece to the old pouring orm 





HAIRPIN 


BASEBOARD 


Y 
HOSE 
CONNECTION 


——— 


WIRE 

















Hairpins will hold a lamp cord 
securely on top of a baseboard 
if the pins are slipped over the 
cord and wedged behind the board 
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Hose clamps can be made quickly 
by forming loops in the ends of 
wire wrapped twice around a hose 
and tightened with a stove bolt 


PETROLEUM 








Before painting woodwork, rub a 
coating of petroleum jelly upon 
doorknobs and the like. It will 
let you clean off any splashes 
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LOWERPOTS and holders deco- 
rated with bright peasant colors 
and designs will strike a gay note 
when arrayed on a window sill. Those 
at the right are embellished with lively 
primary hues. Each is designed for a 
3” pot, but the dimensions can be 
changed to suit most requirements. 
Construction throughout is of 1,” stock. 

The shallow holder looks best with a 
pot that’s also gaily colored. The sides 
of this holder are high enough to hide 
the saucer under the pot, but not high 
enough to conceal the simple designs 
on the pot itself. A plain pot can be 
used in the taller holder, which is high 
enough to screen it entirely. 

Also jigsawed from ',” wood is the 
flat back of the five-candle sconce, while 
the candle holders are cut from 4” 
stock. Fasten the holders with screws 
driven through the back. Drill suitably 
sized holes for the candles. These candle 
sockets should be at least 5%” deep, and 
the tops of the holders can be slightly 
hollowed out to help catch candle drip. 


Details for building the sconce and napkin 
borrow at right are given in these drawings 


4. aaa" 


Roll out this barrow when your luncheon guests appear 
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As for the pushcart, which holds a por- 
tion of a package of paper napkins folded 
just as they are packed, make it, too, of 4” 
wood. The wheels are put on for appearance 
only, since they are glued to the dowels and 
do not turn. The handle is a short length 
of dowel glued in place. 

Apply two coats of quick-drying enamel 
in ivory or white as a background to show 
off the designs to good advantage. The de- 
signs themselves, in bright reds, blues, and 
greens, can be done with ground oil colors 
thinned with a little turpentine and varnish, 
or prepared enamel may be used if the sur- 
faces are held horizontal to avoid running. 

If you wish to simplify the decorating, it 
is possible to achieve attractive effects by ‘ es il 7 
using suitable decalcomania designs on the 
white or ivory background. Plans for the two pot holders on the facing page 











WHITTLED GIRAFFE ORNAMENTS ASH TRAY 


HE dubious expression of Geraldine—for 

that’s this giraffe’s first name—is caused 

by what she beholds in the feed bucket. 
Smokers will covet this accessory, and whit- 
tlers will enjoy making it, but a creature 
like Geraldine could hardly be expected to 
fancy a hearty meal of cigarette ashes. 

Lay out Geraldine’s profile on a block wf; ogg giraffe 
of white pine 1%” by 312” by 542”. Bore a staring at a feed 
series of holes between the legs to make re- __ bucket is carved 
moval of wood easy, and shape the figure from white pine 
with a sharp knife, turning the work often 
and completing one detail before beginning 
the next; then curry the body with fine 
sandpaper. Use toothpicks for horns and 
white map tacks for the eyes, painting on 
black pupils. Mane and tail are 
tufts of yarn glued in small 
holes, and the spots are stained. 

The feed bucket is turned, with 
carved staves.—E. W. 


RECESS FOR 
BUCKET 
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SCRAPERS for putting the finish- 
ing touches on metallic surfaces 
can be made from worn triangular 
files. The three surfaces of an old 
file are hollow ground on a grind- 
ing wheel and brought to a point 
for use in narrow openings: The 
tool will have long-lasting edges, 
ideal for removing scratches, high 
spots, and burrs.—-EDWIN DREWITZ. 








A CROSS-SLIDE SHIELD on a lathe 
may help to prevent damage to the 
cross-feed screw. On certain lathes, 
advancing the cross slide eventual- 
ly uncovers this screw and thereby 
exposes it to chips which may 
work into the threads. Protection 
against this may be secured by a 
celluloid shield which is held by a 
bolt to the cross slide. Being trans- 
parent, the shield does not obscure 
the micrometer collar when the 
cross slide is moved toward the 
operator. Drill a No. 7 hole in the 
end of the cross slide and tap it 
%4”-20 for the screw. The shield 
should be as short as possible to 
prevent interference with the 
cross-feed handle. Sheet celluloid 
can be bent around a moderately 
hot knife blade to the requisite 
right-angle form.—W. E. B. 


FINISHED 
SHAPE 


SMALL CIRCLES can be drawn with pre- 
cision by using a sewing needle bent as 
shown at the left in a bow pen. The needle 
should be heated to a cherry red and al- 
lowed to cool gradually before bending. 
With this, a circle can be drawn which is 
scarcely larger than the point. By reversing, 
the needle, as dotted lines show, you can 
draw extra large circles.—SAMUEL T., TILTON. 


BROKEN TWIST DRILLS or pieces of drills 
at least an inch long can be salvaged by 
means of the simple holder shown below. 
Although not capable of making deep holes, 
the drills so saved will be found useful for 
sheet-metal work, for centerdrilling, and for 
other jobs not requiring great penetration. 
The new shank is made of a steel rod, shoul- 
dered as shown below, and drilled to be a 
close fit for the stub. It is then drilled and 
tapped for a setscrew.—C. W. W. 
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FINE DRILLS that are too small to fit properly in the 
jaws of a drill-press chuck may be gripped instead in 
a pin vise which in turn is held in the drill press. By 
this method extremely small drills, No. 60 and finer, 
may be accurately mounted in a standard chuck. 
High speeds, fine feed, and a well-balanced chuck are 
essential in using such small drills. Rigidity of the 
work being drilled is important, as is the absence of 
end play in the drill-press spind’' The correct coolant 
or lubricant should be used wit! fine drills. —C. W. W. 








BUSHINGS can be 
pulled from blind holes 
with a device designed 
by Robert Eckhart, of 
Peoria, Ill., and shown 
at the left. The semi- 
circular key is pivoted 
in a slot at the end of 
the stud. A wire which 
passes through a longi- 
tudinal slot turns the 
key at right angles 
after it has been in- 
serted in a bushing. A 
pipe spacer is slipped 
over the stud and the 
nut tightened against 
it to pull the bushing. 


PORTABLE SHELVES for use in tool cribs 
were built by one supervisor who found 
himself cramped for sufficient shelf space, 
Made in various sizes, the shelves can be 
hooked to the enclosure screening wherever 
needed. Small cabinets and compartments 
may be constructed for use in the same 
sant manner. The shelves are built of wood and 
4 Whi f are attached by screws to two or more hook- 
N\ () shaped pieces of strap iron which are spaced) 
vaee 


f 
¢ () to fit the screening..-KEN NETH MURRAY. 
HAN , 
LY) 
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DOUBLE-END BORING CUTTERS can be 

adjusted for wear if made up of two pieces 

separated by shims as shown at the right. 

Worn or broken cutters may thus be utilized. 

On heavy boring cuts, a bar fitted with an 

adjustable single-end cutter will often spring 

excessively, while a double-end cutter may | 

have to be discarded when it wears under- ORDINARY DOUBLE-END 

size. But if it is divided into two parts and CUTTER IN BORING BAR = WITH _ SHIMS INSIDE 
shims are placed between them, the double- 
end type of cutter is readily adjustable. It 
can best be sharpened between centers on a 
tool grinder, after the needed shims have 
been placed inside and the setscrews tight- 
ened. The same idea can be adapted fora | 








tool to be used in a drill press for counter- BORING TOOL FOR USE IN DRILL PRESS 
boring or spot-facing.—D. C. HARRIS. Steeda Fanaa 5 a 
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BLENSES LEND 


oe Four Optical Aids Toward 


tame aS 


By WALTER E. BURTON 


NEXPENSIVE magnifying lenses are used in 
| these simple optical aids that will save time 
and eyestrain as well as increase accuracy in 
almost any workshop or laboratory. Scrap 
materials may be utilized for the most part in 
their construction, while the lenses themselves 
may be taken from discarded optical devices 
or purchased for a few cents apiece from deal- 
ers in chipped-edge lenses. 

A general-purpose magnifier, mounted on an 
adjustable stand, is pictured at the upper left 
and on the facing page. The advantage of the 
built-in light shown with it is, of course, that 
the intensity of illumination needed for fine 
work is supplied wherever the magnifier is 
used, without need for readjustment of room 
lights. Any positive (magnifying) lens which 
is 2” or more in diameter and has a focal 
length of 5” to 8” is suitable. 

The base of the magnifier is a horseshoe- 

. ; shaped piece of %” hardwood. On this an up- 
magnet holds this lens to steel or iron surfaces right metal rod is mounted, its length governed 
by the normal working distance of the lens. 
A metal or plastic cell is provided for the lens. 
A simple and satisfactory way to make one is 
to machine a recess in a brass, steel, or plastic 


Fe 
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bove, a slotted base clips a lens to a steel rule 
he lens below helps increase accuracy on a lathe 

















A HAND IN THE SHOP 


Greater Precision in Inspections and Measurements 


ring, and then cut a shallow groove in the 
recess to receive a spring-wire retainer. 

From %” bar stock, machine a ball arm 
1” long which screws into a hole tapped in 
the lens cell. The ball fits into a socket 
formed by the countersunk holes near the 
and of a pair of steel plates, of the type 
isually sold at hardware counters as “re- 
yair strips.”” These strips, separated by a 
spacer 5/16” long, are held together by two 
bolts located near the end holes. The other 
ends engage a ball driven onto the upright. 

The lighting system consists of a lens-type 
flashlight bulb, a cylindrical shade, a push- 
button, and two pen-sized (AA) cells which 
slip into 5/16” holes drilled in the “toes” of 
the base. Depending on the uses to which 
the magnifier will be put, it may prove 
preferable to use a switch rather than a 
button, or a 110-volt bulb instead of the 
battery arrangement. 

A magnifier with a magnetic base which 
holds it on any iron or steel surface also 
makes a handy shop instrument. As shown 
in the drawing, it consists of a lens cemented 
in a plastic or fiber holder which is screwed 
to a cylindrical magnetic base. Alnico alloy, 
used for the base illustrated, cannot be 


A built-in lighting sys- 
tem is helpful in the 
general-purpose mag- 
nifier because it gives 
satisfactory light for 
meticulous inspections 
without requiring any 
change in room lights 
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machined; but since a hole ran through this 
magnet, it was possible to insert a wooden 
plug and to attach the lens holder with a 
wood screw. You may, of course, magnetize 
a piece of bar stock yourself, or perhaps a 
suitable magnet can be salvaged from an 
old permanent-magnet radio speaker. 

A convenient variation on the magnetic 
base magnifier is another type which can be 
clipped to your favorite steel rule. A plug- 
shaped base of brass, aluminum, or steel is 
provided with grooves which receive the 
edges of the scale; those in the model shown 
were formed with a milling cutter mounted 
in a drill press. The base was also split part 
way along its axis, and partly threaded for 
a thumbscrew to hold it in position. 

One of the handiest locations for a magni- 
fying lens is over the graduated collars on 
the micrometer screws of lathes and other 
shop machines. The lens shown, moumted 
on the cross slide of a bench lathe, has Been 
found to save both time and eyestrain. The 
lens ring was machined from a piecé of 
brass tubing, while the holder to which it 
is attached was bent from sheet metal. 

The dimensions will depend on the diame- 
ter and focal length of the lens used. How- 
ever, it should be borne in mind that the 
lens is best mounted at a distance from the 
surface to be magnified which is sligitly 
less than the focal length of the lens, 


Details in the construction of the general-purpose 
magnifier are shown below. Note that the lens is 
held in its cell by a spring-wire ring which fits 
into a recess. The lens might also be cemented in 
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A High-Speed Steam Engine 





ODEL engines, favorite projects with 
many workshop enthusiasts, involve 
so much interesting hand and ma- 

ine work that the making of one is almost 
shop course in itself. This little high-speed 
eam engine can be built from scrap with- 
ut the use of a single casting. Powered by 
model boiler of medium size, it will do 
eoman’'s service in driving a model gen- 
rator or small boat. For testing or display 
urposes, it can be operated on compressed 
ir from a paint-spray compressor, tire 
ump, or shop air line. 

The dimensions given can be altered as 
ecessary to permit the use of different stock 
hicknesses than those specified. This should 
ot affect the design or efficiency of the en- 
ine, but it may be necessary to relocate the 
orts or alter the length of the piston rod 

in order to secure proper timing and correct 
piston travel. 

Two pieces of flat stock are needed for 
the cylinder plate and the base. Square 
these with a file or on the shaper. Lay out 
the center lines for the column and bearing 
holes and file the cylinder plate to the shape 
shown in the drawing. Clamp both pieces 
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That Requires No Castings 


together in the drill-press vise (Fig. 1). 
Run a No. 21 drill through both parts at 
the same time for the column holes. Tap 
those in the base 10-32 and open out those 
in the cylinder plate with a No. 9 drill to 
clear a thread of that size. 

The columns can be turned from 5/16” 
stock held in a collet chuck (Fig. 2). A 
sheet-metal gauge, such as is shown in the 
drawings, is helpful in turning all six to ex- 
actly the same length across the shoulders. 
Polish each with fine emery cloth and thread 
both ends 10-32. 

If regular stock hexagon nuts to fit the 
columns are not available, they can be made 
up in the lathe from 5/16” hexagon stock. 
Chuck this as in Fig. 3, drill a No. 21 hole 
through, tap it, and chamfer the corners 
slightly before cutting off each nut. 

Both main bearings must be accurately 
squared across the bottom. If the lathe is 
the only machine tool available, this can be 
done by machining them in a four-jaw 
chuck or by the use of a milling attach- 
ment. Drill the bearing holes 1/64” under- 
size through both parts at once while they 
are clamped together. After screwing the 
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bearings fast to the base, as shown in Fig. 4, 
run a 5/16” reamer through both shaft 
holes at once. 

The cylinder plate can be chucked in the 
lathe as in Fig. 5 for boring out the cylinder 
hole. After drilling the hole for the valve 
chamber, lay the plate aside until the 
cylinder is ready. 

This can be turned from a solid bar or a 
heavy bushing (Fig. 6). The inside must be 
lapped, reamed, or bored to a fine finish. 
Use a boring tool sharpened to a V-point 
and then rounded off slightly with an oil- 
stone. Take very light finishing cuts, using 
a high spindle speed and a very fine feed. 
Brass or cast iron can be bored dry, but a 
good cutting oil should be used for steel. 

Slip the cylinder into the plate and drill 
through the latter into the cylinder with a 
No. 50 drill as in Fig. 7. Tap the eight holes 
in the cylinder 2-56, but open out those in 
the plate with a No. 42 drill. The plate can 
then be mounted on the columns, as shown 
in Fig. 8. 

To complete the cylinder, form a %” flat 
with a file or on the shaper (Fig. 9) so as to 
face the hole drilled for the valve chamber 
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in the cylinder plate. Then drill the exhaust 
ports as shown in Fig. 10. The cylinder 
head is easily turned from a small disk 


(Fig. 11). Snap the finished head on the 
cylinder and use a No. 50 drill to make the 
holes for the retaining screws, running it 
through into the cylinder as shown in Fig. 
12. Here also, tap the holes in the cylinder 
2-56 and open out those in the head & 
clearance size. 

Make the exhaust manifold of a piece Of 
brass or copper tubing by cutting away part 
of one wall. Bend it around the cylinder as 
shown in Fig. 13; then put it aside to be 
brazed in place at the same time as the 
valve chamber. 

Turn the latter from solid rod, drill it to 
a depth of about 1 7/32”, and finally ream 
it to a smooth finish. Form a small flat on 
one side to match that on the cylinder; then 
braze or silver-solder these parts and the 
exhaust pipe together. Drill the steam port 
through both walls of the valve chamber 
into the cylinder. 

The valve rod, although a simple lathe 
turning, must be a smooth-running, steam- 
tight fit in the chamber and should be cut a 
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Phe inane 


little longer than shown so that the length 
may be adjusted after a trial assembly of 


the engine. The button that rides on the 
cam can be hardened if desired, and the 
spring can be made from piano wire if a 
suitable one is not available. 

Turn the cam from a piece of steel and 
file the flats to shape by hand. A 4-36 set- 
screw will serve to lock it on the crankshaft. 
If the builder wishes to experiment with 
various lead and cutoff combinations for the 
utmost steam economy or power, several 
cams might well be turned up at this time. 

The piston can be turned from solid stock 
by boring out the inside. Make the outside 
a snug fit in the cylinder, which may be used 
as a ring gauge. Turn the oil grooves with 
a pointed lathe tool; then cut off the piston, 
as shown in Fig. 14. Reverse it in the chuck 
to face off the head. Drill the hole for the 
piston pin with the part clamped in the 
drill-press vise (Fig. 15) or in the crotch 
center on the lathe. Cut the piston pin from 
drill rod large enough to be a push fit in 
the holes and slightly shorter than the di- 
ameter of the piston so that it will not 
project and score the cylinder. 
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As shown in the drawings, the connecting 
rod can be built from %” flat stock, ad- 
ditional pieces being soldered to both ends 
to increase the bearing surfaces. 

The crankshaft is 5/16” rod. Chuck this 
in a collet, if possible, to centerdrill the end, 
which should then be turned down to \” 
Rivet the crank disk to this end, rechuck the 
shaft, supporting it with the tailstock center, 
and machine the crank disk concentric with 
the shaft (Fig. 16). The crankpin should be 
threaded and screwed tightly into the disk. 
It is tapped for a small retaining screw. A 
washer under this keeps it from unscrewing. 

A heavy flywheel is required to carry the 
piston up on the return stroke. It can be 
chucked as shown in Fig. 17, turned to 
shape on one side, and drilled and reamed to 
a perfect fit for the crankshaft. Reverse it 
in the chuck to turn the other end to shape 
Then mount it on a mandrel held between 
centers in the lathe and take a light cut 
across the face to insure its being perfectly 
concentric with the shaft. Drill the hub 
for a setscrew as shown in Fig. 18. 

If stock of the thicknesses called for in 
the drawings is not available, and sub- 
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stitutions are made, it is best to make a 
trial assembly before the exhaust ports are 
drilled. The exact position of the top of the 
piston at bottom dead center can then be 
ascertained with a depth gauge, as shown 
in Fig. 19, and transferred to the outside of 
the cylinder. The ports should be drilled 


slightly above this point so that the piston 
completely at its 


uncovers them lowest 
point of travel. 


As steam is worked through only one half 














of each revolution, all parts must work free- 
ly without binding at any point and without 
undue play. Fig. 20 shows the finished parts 
before assembly. The completed engine ap- 
pears in Fig. 21. 

Adjust the cam on the crankshaft so that 
the valve opens just as the piston reaches 
top dead center and remains open almost 
the full length of the down stroke. It should 
snap shut shortly before the exhaust ports 
are uncovered. 




























































































































































































Tailstock 


TARTING taps square in work chucked in the 
S lathe is greatly simplified by the use of the slid- 
ing tap holder shown in Figs. 1 and 2 above. Slipped 
over the tailstock barrel, it is both advanced and 
held against turning by one hand. Its advantages 
over an ordinary tailstock chuck for this purpose 
are that it permits the tap to enter the hole as the 
threads draw it forward, and that it can be instant- 
ly released and allowed to revolve if the tap binds, 
thus preventing tap breakage. Tapping can there- 
fore be done under power, although it is advisable 
to use a low, back-geared speed. 

The chuck is of 3/16” capacity and has a straight 
shank that is held in the sleeve by a setscrew. 
Turn the sleeve from a bar of cold-rolled steel. 
Chuck this and support the free end with the tail- 
stock center for the knurling; then bore it out, as 
in Fig. 3, to a close sliding fit over the tailstock 
barrel. Drill through with a 14,” drill and open the 
hole out to %”. Reverse the piece in the chuck, with 
cardboard under the jaws to protect the knurling, 
and face the end. Finally, drill a No. 29 hole and 
tap it 8-32 for the setscrew.—C. W. W. 

















TAP DRILL SIZES [SHOP METHODS] 


SMALL machine-screw taps are commonly designated by numbers instead of fractions of 
inches. The number before the hyphen represents the diameter of the tap or of a correspond 
ing screw measured over the threads. No. 0 is the smallest, being .060" in diameter. The 
sizes increase 7 increments of .013’’, No. 1 being .073”, No. 2, .086”, and so forth. Between 
No. 8 and No. 10, and between No. 10 and No. 12, the increment is .026". Although this 
series runs up to No. 30, the number designation is little used above No. 12, being sup 
planted by actual sizes in fractions of an inch. 

A second number designates the number of threads per inch. For example, a 2-56 
screw is .086° in diameter and has 56 threads per inch. 

The size of the tap drill is very important in obtaining a good thread. The following 


sizes of drills will produce approximately 75 percent of a full threac 


Amercan National Amercan National 

Coarse Thread Series Fime Thread Series 

Tap Drill Number Tap Drill Number Tap Drill Number 
53 6-32 35 0-80 3 64 5-44 
2-56 50 8-32 29 1-72 53 6-40 
3-48 47 10-24 ——— 2-64 49 8-36 
4 43 12-24 essccssss 16 3-56 . 45 10-32 
5-40 38 4-48 — . 42 12-28 


Longer tap life, better threads, and easier cutting result if a cutting fluid is used. Animal 
lard oil or sulphurized cutting oil is generally used for tapping steel. Kerosene is satis 
factory for aluminum. Brass and cast iron can usually be tapped dry. 
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SALVAGED WIRE SERVES IN BUILDING THIS COMPACT 


Soldering Transformer 


By HAROLD P. STRAND 


APABLE of many heavy soldering jobs, 

this small but efficient transformer de- 
livers up to 110 amp. at about 5 volts for 
short periods. The heavy current raises a 
carbon electrode to white heat when it is 
held against the grounded work. No electric 
arc is formed as in welding, but the heat 
transferred is ample for soldering. 

The materials used in making the trans- 
former require priorities if purchased new, 
but most home workshop mechanics can 
probably salvage what is needed from junked 
parts. The No. 16 wire for the primary can 
often be found in old motor fields, magnets, 
or solenoids. If one continuous length cannot 
be found to make up the 270 turns required, 
wind to the end of a layer and bring out 
a tap or splice which can be soldered and 
taped. The heavy flat wire for the second- 
ary can be obtained from old automobile 
starting motors. If the wire is not as large in 
cross section as that specified, .321” by .1”, lay 
two lengths together and wind them on in 
parallel, joining the ends in soldered lugs. 

If no heavy flat wire can be obtained, an 
electrical shop or building salvage yard may 
be able to supply some old No. 8 rubber- 
covered wire such as is used for service con- 
ductors, submains, or motor wiring. Two 
pieces about 8’ long will be required. Burn 
off all insulation, wind the clean wires with 
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a layer of friction tape, and apply a coat 
of varnish. When this conductor is wound 
on over the primary much the same as the 
specified flat wire, it will serve about as well. 

To get high efficiency from the small core 
cross section, the core material should Be 
silicon t:ansformer steel. Strips cut from 
the laminations of burned-out lighting trang- 
formers can be used. Other necessary items 
can generally be found here and there with 
little effort. 

The first step is to cut the sheet metal im- 
to strips 14%” wide. Altogether, about 7% 
lb. of steel will be required. Cut half the 
strips into 25,” lengths, and half into 414” 
lengths, as in Fig. 1, and make two piles of 
strips of each length. Cut enough strips go 
that when they are piled and tightly com- 
pressed, each of the four piles will be 1149” 
high. Make all cuts perfectly square. 

A wooden form is now needed to stack the 
core, as shown in Fig. 2. Wooden blocks 
nailed to the baseboard provide a slot in 
which a C-clamp is later fitted to hold 
the laminations. Start by placing two of the 
long strips and two of the short strips in the 
form as shown, butting the edges tightly 
together. In the next set, strips are laid in 
alternate positions so that they will cover 
the joints of the first. This procedure is fol- 
lowed throughout the stacking. When all 
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» ing space, 
» 225 turns. 


The white-hot carbon heats work enough to melt solder freely 


the strips are in place, compress them tight- 
ly with a C-clamp so that the unit can be 
lifted out of the form. 

After applying a layer of friction tape to 
the two sides of the core td pull them to- 
gether as much as possible, the next step is 
to make four side irons, as in Fig. 3. Clamp 
two of them with 3/16” stove bolts to the 
end of the core opposite the C-clamp. Re- 
lease the clamp and then carefully remove 
the laminations from this end. Lay aside 
the core, which should now look as it does 
in Fig. 3, and start work on the coil. 

Another wooden form, shown in Fig. 4, 
» will facilitate hand winding of the coil. 
Wrap three layers of varnished cambric, or 
a layer of thin fiber, around the form and 
secure it with cellulose tape. Insert the No. 
16 wire through the hole in the side of the 
form and wind a layer with turns close to- 
} gether. A layer of brown paper is next 
wrapped around, a second layer of wire 
; wound on, and the process continued until 
five layers have been applied. As No. 16 
} wire will wind about 45 turns to the 3” wind- 
the winding so far will include 
; At this point bring out a loop or 
} tap, and wind on a sixth layer, making 270 
turns in all 

Good insulation is required over the last 
layer. Several turns of varnished cambric 
will serve the purpose, or a layer of rubber 
tape followed by cellulose tape will do. Over 
this insulation, the heavy secondary wind- 
ing is applied. Put on 12 turns, which may 
be in the form of six turns in each of two lay- 
depending on the width of the wire 
available. Bring the two ends to within 14” 

f each other, pulling them almost together 


ers, 
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with heavy cord, but being sure 
that they do not touch. Now take 
the form apart and remove the 
coil, which should look as it does 
in Fig. 5. Dip it in insulating 
varnish and allow it to dry very 
thoroughly in a hot place. 

Place the coil on the open leg of 
the core and weave in the remain- 
ing laminations. Strips of fiber 
wedged between the coil and the 
core will keep the former tightly 
in place, and prevent a ground or 
short circuit. This fiber is best 
inserted just before the attach- 
ment of the last two side irons. 

Next, measure the length re- 
quired for the ends of the second- 
ary winding to reach the wing- 
nut terminals. If the wire strip 
is wide enough, holes can be 
drilled in the ends for the termi- 
nal screws, but otherwise soldered 
copper lugs should be used. Before 
the final tightening of the side 


irons, drive all joints of the laminations 


solidly together and true up the core. 
In Fig. 6 is shown the plan of the top 
panel, for which %” plywood or a piece of 
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radio panel can be used. The two wing 
nuts are the low-voltage output, and the 
three insulated terminals are the 115-volt in- 
put. Four 3/16” machine screws hold the 
panel to the top ends of the side irons. 

The plan of the wiring is shown in Fig. 8. 
To prevent overloading, a fuse should be 
connected in one side of the line. The hold- 
er for the fuse can be made by removing 
two of the clips from a 30-amp., 250-volt 
cartridge-type cutout. These are mounted 
on a %” strip of plastic with a thin piece of 
fiber under it to prevent grounding to the 
core, and the fuse block is secured with a 
single machine screw. The carbon holder 
and ground-clamp details are given in Fig. 7. 

Using the input terminals plus-minus and 
No. 1, the output will be close to 5 volts; by 
changing the second wire to the No. 2 ter- 
minal, about 5.6 volts will result with an in- 
crease in amperage adequate for the heavi- 
est work. Never connect the line to the No. 
1 and No. 2 terminals. This might damage 
the winding and would probably blow the! 
line fuses. The amount of heat can be reg- 
ulated to some extent by the length of the 
carbon in the holder. Long carbons increase 
resistance and reduce heat. 

In soldering, the carbon should be held 


END TH 


J. 
SFT LONG 
SOuDERED [nce 1") 


Le” ROD 





SLOT AND 
SHAPE FOR 








JANUARY, 1944 


READED ° 
FOR 3g NUT ° - 4 W.NG NUTS 


%«4*6" 
PLASTIC OR ° e-~ o- Bm 2) ° 
PLYWOOD ___ 10-32 INSULATED TERMINALS 


% DIA. STEEL Fis 6 ’ CONNECTIONS 


behind or at the side of the work. This will 
help protect the eyes from the intense light, 
and will also keep the carbon from black- 
ening the cleaned area. It takes only a few 
seconds for the work to heat up to a point 
where solder will flow. Small parts can be 
placed on a piece of sheet metal to which 
the ground clamp is attached, thus avoid- 
ing the grounding of each individual part. 
For such work, use the plus-minus and No. 
1 posts, since this gives a smaller output 
than if the leads are attached to the plus- 
minus and No. 2 posts. 

Keep the carbon in contact with the work 
during the soldering operation. The end of 
the carbon turns first to a red and then to 
an intensely white heat. As its heat in- 
creases, the electrical resistance of carbon 
becomes less, which is a characteristic op- 
posite to that of most metallic conductors. 
A short carbon is best for heavy work, since 
it will pass the maximum current when 
fully heated. 

Parts to be soldered should be thoroughly 
cleaned of all corrosion and dirt. Brass and 
copper are about the easiest of the common 
metals to solder. Whatever the metal, bulky 
and awkward jobs can be done more effici- 
ently this way than with an iron. 
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STANDARD FREQUENCIES and time sig- 
nals are all that are broadcast by a power- 
ful new station of the National Bureau of 
Standards. Casual dial-twisters who tune 
in on the transmitter, which broadcasts con- 
tinuously on 5,000, 10,000, and 15,000 kilo- 
cycles, may be puzzled to hear’ only hums, 
whistles, and ticks. To radio engineers, 
military and naval technicians, scientists, 
and manufacturers of musical instruments, 


Sprague Specialties Co., No 


CATHODE-RAY TUBES are used by one 
manufacturer to test carbon-element vol- 
ume controls as they come off the produc- 
tion line. This method, said to be superior 
to the earphone and neon-bulb tests cus- 
tomarily made, uses in addition to the 
cathode tube a volume control of known 
characteristics. The unit to be checked is 
placed in a fixture where it is rotated to the 
same extent that the permanent control is 
also rotated. A varying pattern reproduced 
on the screen of the cathode-ray tube re- 
veals such characteristics of the instrument 
as the resistance curve, effective rotation, 
and hop-off. It also detects any grounds or 
irregularities in the carbon element. 


however, the station provides fixed stand- 
ards of great value. 

For example, one of the audio frequencies 
transmitted, 440 cycles per second, is the 
musical pitch corresponding to the A above 
middle C, and the broadcasts may help in 
settling some past disagreements as to the 
identity of tone A. The frequencies broad- 
cast are reported to have an error of less 
than one part in 10,000,000, 


A MOCK-UP of the radio rack used in United 
Air Lines passenger planes has been built for 
test purposes at the maintenance base of the 
company. The mock-up contains all radio 
equipment carried on the planes and is wired 
for actual operation. It is used by maintenance 
engineers in making studies of proposed 
changes in equipment, which are thus possible 
without holding a plane out of service. 


CONDENSERS of the 
metal-enclosed tubu- 
lar paper type are 
being used in many 
applications previous- 
ly requiring molded 
mica\units. The her- 
metically sealed con- 
densers are also 
valuable where tem- 
perature-insulation re- 
Sistance, voltage 
capacitance, and tem- 
perature capacitance 
are important. Their 
capacities range fron, "\ 


0001 to 1 mfd. ) 
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REPLACING HARD-TO-GET TUBES 
"Servicing Radio” 


F YOU can’t obtain the correct re- paES. 

placement for a defective radio 
tube, your set needn’t be laid up for 
the duration. Simple circuit changes 
may permit you to use other types of 
tubes. For example, the 35Z5 is a 
popular rectifier now difficult to pro- 
cure. Fig. 1 shows how it can be 
replaced with a 50Z7 or a 50Y6. The 
difference in heater voltage between 
the original and its replacement will 
not materially alter set performance; 
it will in fact add to tube life. When 
neither of these replacements is 
available, an older tube such as the 
25Z5 may serve, while if a 35L6 or 
50L6 power tube burns out, it can 
be replaced with a 43, a common 
pentode. But since the heater volt- 
ages of these substitutes differ from 
those of newer tubes, some changes 
in heater wiring are necessary. 

Let’s suppose you have an A.C.- 
D.C. superheterodyne with a 12SA7 
converter, a 12SK7 I.F. amplifier, a 
12SQ7 diode detector, a 35L6 or a 
50L6 pentode, and a 35Z5 rectifier. 
If the set is to be adapted for a 43 
pentode and a 25Z5 rectifier, make 
the changes indicated in Fig. 2. A 
new line cord with a 125-ohm re- 
sistor is installed, and the heaters of 
the 12SA7 and the 12SK7 are re- 
wired in parallel instead of in se- 
ries. An 85-ohm, 4-watt resistor is 
placed across the heater of the 
12SQ7. Two 6-prong sockets are 
substituted for the 8-prong sockets. 

Battery-operated tubes may also 
be pressed into service. Suppose 
that a receiver has a 6A8 converter, 
a 6K7 LF. amplifier, a 6Q7 or a 
6J7 detector, a 25L6 pentode, and a 
25Z6 rectifier—and that all but the 
25L6 and the 6Q7 become defective. 
A 25Z5 is used for the rectifier, while 
such battery tubes as a 1A7 or 1A6 
and a 1N5 or 1D5 replace the 6A8 
and 6K7, respectively. The hookup 
is shown in Fig. 3. 

If the 25Z6 did not burn out, the 
other substitutions can still be made, 
provided the 25Z6 socket is rewired 
as shown. By using the proper line- 
cord resistor, any combination of 
A.C.-D.C, tubes with 6.3-volt, .3-amp. 
heaters can be used in circuit A. 
Any combination of battery tubes 
can be used in circuit B by changing 
the value of the 3,000-ohm resistor. 
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Amplifier Circuits and 


FIRST STEPS 1N ELECTRONICS 


SINGLE pentode can readily amplify a 
A feeble input signal 350 times, but 
what if we require an output strength 350,- 
000 or 3,500,000 times that of the original 
impulse? An example of this is the home 
radio. A distant station may generate in 
the antenna a signal to be measured only 
in millionths of a volt, whereas the loud- 
speaker may require several volts. Here an 
amplification of several million is needed. It 
is obtained by using tubes in cascade. 

If the output of one tube is fed into the 
grid of the next, the amplification of the 
two tubes is not the sum of their single am- 
plification factors (a value called the mu of 
the tube) but the product. Thus if a high- 
mu triode amplifies 50 times, two in cascade 
will amplify 50 times 50, or 2,500 times. 

But when we begin to feed the plate cur- 
rent of one tube into the grid circuit of 
another, we run into trouble. Figure 1, for 


example, shows a simple hookup of two 
triodes. This won't work at all. The second 
grid, being connected directly to the first 


plate, is at about the same potential as its 
own plate, which is connected to the same 
plate supply. The result is that the second 
tube won't react to small changes in grid 
voltage and will not amplify at all. In fact, 
the high grid voltage will attract so many 
electrons toward the plate that the tube will 
probably burn out. 

As shown in Fig. 2a, this fault can be 
overcome by inserting a grid bias battery of 
about the same voltage as the plate supply. 
The grid is at approximately the same po- 
tential as the cathode, and the tube will 





react to small voltage variations produced 
on this grid by the output of the first tube. 

A similar result is achieved in Fig. 2b 
by using a separate plate supply for each 
tube, and in Fig. 2c by dividing the potential 
of a single large plate-voltage supply across 
a resistor. 

These two circuits are frequently used as 
so-called D.C. (direct-current) amplifiers. 
They will amplify a variation in D.C. or the 
voltage of D.C., and will faithfully repro- 
duce the wave form of a signal. Medical 
research makes use of such amplifiers. Fig- 
ure 3 shows some of the odd wave forms 
they will follow and reproduce. 

But for other purposes, including radio, 
these hookups are unsatisfactory. One rea- 
son is that each tube requires its own plate 
supply (or two tubes require a single one 
twice as large, if a voltage divider is used 
as in Fig. 2c.) If screen grids and sup- 
pressors are to be connected, still more 
power supplies may be needed. 

Even more serious is the fact that these 
circuits amplify the total input current as 
well as any variation in it. Suppose the 
average input is 1 milliampere and varies 
.001 milliampere. To read that variation on 
a meter, we may wish to amplify it to one 
of 10 milliamperes, or 10,000 times. But a 
D.C. amplifier, in stepping up the variation 
to this extent, must also amplify the 1-mil- 
liampere input current, which will become 
10,000 milliamperes, or 10 amperes—a cur- 
rent only heavy-duty transmission tubes 
could handle. Figure 4 illustrates this. 

The answer is, of course, to amplify only 
the variations and not the D.C. component. 
Figure 5 shows how this can be done with 
transformer coupling. A transformer can- 
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not pass direct current; its secondary re- 
sponds only to changes in the primary cur- 
rent. The D.C. component flows through the 
primary from the plate to the B supply. 
Only variations in the plate current (caused 
by the input signal on the first grid) are 
impressed on the secondary and so carried 
on to the second grid. 

A second way of passing only current 
variations on to the second grid is shown in 
Fig. 6. Several previously neglected fea- 
tures have been included. A variable re- 
sistor or potentiometer R1 is included as a 
volume control; the whole input voltage is 
impressed across this and the desired frac- 
tion applied to the first grid by 
adjusting the sliding contact. 
The plate current flows through 
the plate resistor R5, and cou- 
pling is through the blocking 
condenser C3. This blocks the 
D.C. plate supply from the grid 
of the second tube, but passes 
the varying component freely, 
because a condenser in effect 
“conducts” A.C. In an audio- 
frequency amplifier, this con- 
denser would be one of .004 to 
.01-mfd. capacity. 

Since it is desirable to have 
the grid negative to the cath- 
ode, we can either add a grid 
bias battery or make the cath- 
ode slightly positive to the 
ground. The latter effect is 
achieved by adding the bias re- 
sistors R2 and R3. The plate 
current flowing through them 
causes a voltage drop across 
each of these resistors, so that 


Fig.3 D.C. AMPLIFIERS CAN 
HANDLE SUCH ODD 
WAVE FORMS AS THESE 














the cathode has a few less electrons on it 
is slightly more positive—that if it were 
connected directly to ground. The grid, 
grounded through R1 in the first tube and 
through R4 in the second, is therefore nega- 
tive with respect to the cathode. 

However, to get the full voltage of the 
signal on the cathode, we don’t want it to 
fight its way through R2 and R3. We pro- 
vide an alternative way for it through the 
by-pass condensers Cl and C2. Being A.C., 
the signal passes these freely. For audio 
frequencies, these condensers are from 1 to 
i0 mfd, and 25-volt electrolytic condensers 
fare often used. [CONTINUED ] 


Microphone impulses are amplified by this unit before entering 
the transmitting tubes of international short-wave station WGEO 


Photo courtesy of General Electric 
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A D.C. AMPLIFIER AMPLIFIES BOTH THE ORIGINAL CURRENT AND THE CURRENT VARIATIONS 
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IN AN A.C.AMPLIFIER, TRANSFORMER OR RESISTANCE COUPLING PASSES ON ONLY THE VARYING COMPONENT 


We need the resistor R4 because, as the 
condenser C3 cannot pass D.C., the grid 
would be insulated from ground without 
it. Stray electrons from the cathode would 
soon charge the grid so strongly negative 
as to block the tube completely. 

Still another way of connecting tubes in 
cascade is by impedance coupling. A choke 
coil (an inductance) is substituted for the 
load resistor R5 in Fig. 6. This passes a 
constant plate current unhindered, but va- 
riations generated in it by the signal im- 
pressed on the grid will be resisted by the 
inductance and will result in an A.C. voltage 
across it, which in turn will be impressed 
upon the coupling condenser C3. This cou- 
pling method finds little application in A.F. 
amplifiers, because a small resistor can do 
the same work as a larger, more expensive 
choke coil. At radio frequencies, choke coils 
are very small and offer advantages over 
resistors. 

The decoupling resistors and condensers 
(Rd and Cd) in the amplifier circuit on 
the facing page keep plate-current fluc- 
tuations of the output tube from feeding 
back into the plate circuit of the first tube 
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through the common plate-supply connec- 
tion. Were they to reach this tube, they 
would cause fluctuations in the first blocking 
condenser and so affect the grid of the sec- 
ond tube. This tube, after amplifying them, 
would pass them to the third tube, from 
which they would return further amplified 
to the’ first one—and how the amplifier 
would squeal! 

Instead, they go to ground through the 
condensers Cd, which to them represent a 
closed circuit, while the D.C. plate current 
is impressed on the plates through the re- 
sistors. For audio frequencies, Cd is usually 
an electrolytic condenser rated at 250 to 
400 volts and having a capacity of 4 to 8 
mfd. 

In building an amplifier, remember that 
audio-frequency currents can pass, by in- 
duction, from one wire to another. That in- 
cludes 60-cycle current. Keep heater leads 
away from grid leads, preferably twisted 
together in a corner channel of a metal 
chassis. Don't let plate-circuit leads pass 
near the grid leads of a preceding tube. It’s 
wise to mount plate resistors right on the 
tube sockets, and to attach the decoupling 
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condensers to them there, cutting the leads 
off to %” or less. 

The result of jamming parts together may 
look anything but neat, but the real prob- 
lem is one of electrical neatness. Keep every 
lead as short as you can—short leads mean 
smaller “aerials” from which currents can 
jump by induction. Keep input and output 
leads as far apart as the chassis will permit. 
A straight-line layout is good. So is build- 
ing the power pack in a separate unit. 

If despite all these precautions your am- 
plifier still hums or whistles, hitch insulated 
test leads to a .5-mfd or larger paper con- 


denser and touch it across the various by- 
pass condensers. Keep your fingers out—use 
long, stiff, well-insulated wire probes. If 
no improvement is apparent, try hooking an 
8-mfd, high-voltage electrolytic condenser 
across the decoupling and cathode by-pass 
circuits. In testing, be sure that you always 
connect such an electrolytic condenser with 
due respect for polarity. 

Since these tests must be made with power 
on, extreme caution is indicated. Remember 
that the high-voltage current present is 
capable of delivering a serious shock. Take 
care to avoid contact with live wires. 


High-Gain Amplifier Can Be Used As Two-Way Communicator 


HIS resistance-coupled audio amplifier 

will readily step up the output of a radio 
detector stage or phonograph pickup to 
loudspeaker volume. With two identical 
permanent-magnet speakers, it can be used 
as a room-to-room communicator, the 
speakers acting alternately as microphones. 
Water or steam pipes will serve as one lead 
to the remote speaker. The switch is of the 
ganged double-pole, double-throw type and 


is located at the amplifier. It switches the 

input to either speaker. A miniature 

D.P.D.T. switch cannot be used, however, 

as the input and output leads cannot be 

brought so close together. The outfit will 

howl if both speakers are in the same room, 

as when testing, because of acoustic cou- 
pling between them. 

A 6SJ7 pentode, 6F5 triode, and 6V6 beam 

power tube were used in the original. Tri- 

odes alone, or other tubeg 

of the same types, may 

be used, but other valueg 

of condensers and res 

sistors may be needed 

The following are right 

for the tubes specified? 

Rvc, 500,000-ohm pa 

tentiometer; Ri, 1,060 

ohms; R2, 1,000,000 

ohms; R3, 250,000 ohms} 

R4, 500,000 ohms; R&S, 

4,000 ohms; R6, 250,000 

ohms; R7, 500,000 ohms; 


FOR PHONOPICKUP USE, ATTACH PICKUP AT"ZZ™ 


i} ANO SPEAKER , | 
TRANSFORMER AT yy” | 6F5 TYPE Cs GVGTYPE 


POWER 
UNIT STAGE 


JANUARY, 1944 


a+ e- + 
250 V. . 


“Supper in five minutes," 
can be announced by the 
lady of the house to her 
husband downstairs with- 
out a skip of the beater. 
At left, the amplifier unit 


(XX=TO ©.3-VOLT 
HEATER SUPPLY) 


sic 
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Si nepeicaammaes 


cot 
SELECTOR 
SWITCH 
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R8, 325 ohms; Cl, Cé 
C6, 8 to 10-mfd, 25-volt 
electrolytics; C2, .1 mfdj 
400 volts; C3, .005 mfdj 
C5, .006 mfd.; Cd, 8-mfd, 
250-volt electrolytic; Rd, 
30,000 ohms. 


"Coming right up!" is 
his answer. A switch re- 
verses the connections 














P, al _ 
he fe 
ened 


S aan 





STOP, LOOK, AND THINK 
BEFORE YOU SHOOT 


tanning 
Owe OL_ 


GIVES BETTER PICTURES FROM LESS FILM 


By KONRAD CRAMER Remember, few corrections can be made 


after the shutter has been released, so let 
: us adopt the slogan “stop, look, and think” 
: PLANNED approach to photography before we push the button. The major cause 
: A simply means correcting your mis- of the errors committed by the average 
takes before you make them. We have _ snapshooter is unnecessary haste. 
learned through war shortages that we can Confronted with what he thinks is good 
ill afford to make wasteful errors. Such mis- picture material, the average amateur will 
takes and oversights often ruin what might unlimber his camera and bang away in the 
be an excellent picture. Who among us has’ best Western frontier style (only he rarely 
not at times made a shot that would have scores a hit). Such speedy trigger action is 
been a “honey” if that big telephone pole only justified when the movement of his 
were not growing out of cousin Harry's subject matter demands it. Using a tripod 
head? Errors like these are costly at any 
time; they are a keen disappointment when Sketching in the subjects before you snap your 
you have no opportunity for a retake—and shutter, as illustrated at the top of this page, 
yet they can be easily avoided gives you better composition and a good picture 








Director, Woodstock Schoo! of Photography 


POPULAR SCIENCE 


162 





. PNelegeap } 


whenever possible is a great aid to 
picture planning. 

The successful artist and pho- 
tographer actually sees the picture 
or the photograph he is going to 
make before he touches paint to 
canvas or clicks the shutter of 
his camera. A great help in this 
visualizing is the habit the pro- 
fessional has of making little plans 
or sketches for his future pictures. 
These sketches are really working 
plans and do not require any skill 
in drawing. Even the tools for such 


SPEER Chie + Mig ern 


There is a sense 
of loftiness and 
height in the 
picture above. 
It comes from 
the low horizon 


MEDIUM 


Where you plac@ 
the horizon of 
your picture is 
most important, 
A medium hort 
zon like that af 
the left is usually 
a humdrum choice 


HIGH 


Distance is the 
illusion given by 
a high horizom,. 
Below, it permits 
a vast stretch of 
foreground snow 


drawings can be almost anything. 
A pointed stick scratching lines in 
the sand is enough to help you plan 
the layout of your budding master- 
piece. 

I recommend to my students that 
they always carry with them a small 
piece of soft charcoal about 2” long. 
Such soft, broad drawing material 
is preferable to the fine point of a 
pen or pencil because it will not 
tempt you to make a regular draw- 
ing of what is before you. Re- 
member, the idea is not to draw 
the birch trees in front of you, 
but to make a mark which shows 
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NO HORIZON. With the horizon outside the picture area, a variety of unusual arrangements 
is possible. Here the horizon is cver the picture; in a photo of airplanes, it might be under 


the place where the camera lens is to draw 
them for you in the picture space. 

This is the way to begin. On any old piece 
of paper, or in the sand or snow, draw a 
rectangle of the same proportion as your 
film. (I carry a few pieces of wrapping 
paper cut to film dimensions in my camera 
case.) The first decision you will have to 
make is whether your picture material looks 
best in a horizontal or vertical arrangement 

and it is an important decision. A peace- 
ful landscape with low, rolling hills usually 
fits better in a horizontal frame, while the 
tall buildings of New York seem to cry out 
for an upright picture space. 

There is another most important aspect 
of picture planning: deciding where best to 
place the horizon in your picture. In the 
picture at the top of the preceding page 
the horizon is placed very low, conveying an 
illusion of height and loftiness. The medium 
horizon in the picture below it seems to be 
the least exciting choice, and yet 90 percent 
of all amateur snapshots generally display 
this tiresome choice. In the picture at the 
bottom of the page a very high horizon 
gives an illusion of distance, while in that at 
the top of this page the horizon is placed 
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outside the picture space—a practice that 
permits all kinds of unusual arrangements. 

Pick up a magazine and look over the pic- 
tures, studying the various effects achieved 
by the judicious placing of the horizon. Not 
only landscapes and seascapes have horizons, 
but even still lifes and portraits often 
exist in some relation to a horizon. After 
you have determined what we might call the 
space relation, it only remains to distribute 
the rest of the major picture elements with- 
in this space. To do this, take your char- 
coal, and inside of the four lines that will 
confine your picture make an appropriate 
mark at the spot you think it would be 
best to place, say, the barn in the top or 
bottom photo on page 171. Then see how 
the rest of the picture elements fit into your 
picture space. Keep in mind that, while it 
might be troublesome to move the barn 
itself, it is no trouble at all for the serious 
photographer to move his camera. 

Too many pictures are taken from the 
spot where the idea of a picture first oc- 
curred. This is one of the cardinal sins of 
picture making. Don't be satisfied. Poke 
around, watch the picture change in your 
finder as you move a few feet to the right 
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or left, or forward or backward. While the 
photographer has not quite the same free- 
dom of changing things in front of him as 
the painter has, he can nevertheless achieve 
innumerable variations of arrangements by 
such means as camera position and angle 
and by lens selection. A wide-angle lens 
differs drastically from an ordinary lens 
in the way it records your chosen scene. 
One more admonition. If, after having 
planned your future masterpiece, you find 
that it holds little promise of success, put 
your camera away and congratulate yourself 
for not having wasted time and material 
This method of picture planning has its 
greatest value in keeping you from shooting 


blindly and haphazardly with the idle hope 
that, as long as you make enough photo- 
graphs, one or two of them ought to be all 
right. 

And most valuable of all, in carefully 
planning your picture approach, you teach 
yourself to see pictures before you take 
them. There is a tremendous difference be- 
tween just looking at things and seeing them. 
Developing your visual memory is one of 
the best investments you can make. You 
may have looked at the Grand Canyon, but 
can you see it again in your mind’s eye any 
time you want to? If you can, you have a 
faculty which should be a great help to you 
in taking pictures that satisfy. 


Toys and Statuettes Form Impressive Props for Trick Shots 


OFTEN, when you look at small toys and 
statuettes, you can imagine many interest- 
ing picture possibilities, if only these minia- 
tures were of huge, majestic proportions. 
It is a simple matter, though, to magnify 
their size and use them as props, adding 
greatly reduced human figures to the 
composition for emphasis. 

For this stunt, a black background is 
necessary to prevent registering of an ex- 
posure on the unused portions of the film. 
Set up the miniature prop in front of this 
background and shoot a giant close-up, 
framing it in such a manner that sufficient 


This isn't a shot taken 
in an Asiatic temple; 
it's a double exposure 
using a tiny statuette 
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portions of the film are left unexposed by 
the black background. 

Next, trace the image of the prop on the 
ground glass in order to mark the section of 
the picture on which it will appear; then, 
moving the camera back, focus on a human 
model or models so placed that the unused 
parts of the film will be filled to complete 
the composition. When this second exposure 
is made, the result will be human figures in 
a picture with a gigantic statue or toy. Be 
sure that the black background is large 
enough to cover the entire field when the 
camera is moved back.—LOUIS HOCHMAN, 


Heating Element Used as Wire in Photographic Developer 


IF you need a piece of wire inside a de- 
veloping tank, tray, or other photographic 
equipment, take it from an old toaster, 
heater, or flatiron. Wire used as the heating 
element in these appliances is nichrome—a 
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nickel and chromium alloy, as resistant to 
photographic solutions as silver wire and 
far stronger. Typical darkroom uses include 
repairing broken plastic parts and linking 
together sections of cut film.—J. W. C. 











MILLIONTH- 


fabulous record with exposures now be- 
ing made at a millionth of a second. 
This is possible with a new mercury flash 
lamp that has a useful life of but one sec- 
ond, yet in that brief span is good for 1,000,- 
000 exposures, far more than the amateur 
photographer will make ih a lifetime. 
Using the mercury lamp, engineers at the 


Ss photography chalks up another 


Though the archer is unoware of it, there is an appreciable gap between 
bow and arrow at the start of a flight, as these millionth-of-o-second 
This throws light on the ancient archer'’s paradox, that 
phenomenon by which an arrow flies straight despite its initial slant 


photos show. 


OF-A-SECOND 
Made with Pencil-Size 


General Electric Company, who developed 





the flash-lamp device, made the photographs 
on this page. That at the left shows what 
happens as a stream of heated air is drawn 
through an electric fan revolving at a speed 
of 1,800 r.p.m. Below are three views of an 
arrow leaving a bow at 400’ per second, and 
one of the first jet of water from a faucet 
turned on full force. 

The mercury lamp, no thicker than a pen- 
cil, is the source of high-intensity light. It 
is housed in a reflector lamp resembling a 
small auto headlight and can be operated 
manually by push button or automatically 
by electrical contacts or a phototube and 
preamplifier. Illumination is sufficiently in- 
tense over 20 sq. ft. for photographing the 
fastest moving objects. 

Using household current, the device recti- 
fies it to D.C. in an electron tube and 
charges a capacitor that in three seconds 
accumulates enough power to operate the 
lamp at full flash intensity. The current, at 
approximately 2,000 volts and 2,000 amp., 
reaches a maximum of some 4,000,000 
watts, lighting the lamp for a millionth of 
a second. All equipment fits in a readily 
portable box and weighs less than 20 Ib. 


Water rushing from oa 
faucet turned on full 
force—taken at the 
instant the jet breaks 
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PICTURES 
Mercury Flash Lamp 





The high-speed mercury lamp, above, is scarcely longer than a 
kitchen match, but it consumes some 4,000,000 watts during its 
brief flash. Left, S. Lowrence Bellinger, one of the engineers 
who helped develop it, inspects the compact electronic control 


Professional Pictures Teach Amateurs Good Photo Technique 


THE techniques used by professionals when 
they are “covering” a photographic assign- 
ment for a newspaper or a magazine can 
provide valuable lessons for the amateur. 
The subject matter, camera angle, and com- 
position of the two photos at right, showing 
a mounted U.S. Coast Guard beach patrol 
and its Army-loaned horses somewhere on 
the coast of Washington, have been used to 
attain the best results both photographical- 
ly and from a journalistic viewpoint. 

A wise choice of camera angle is demon- 
strated in the first photo. It shows to full 
advantage the trailer, the horses, and the 
men in action. An amateur would probably 
have photographed the trailer from a lower 
viewpoint, in which case only the horses’ 
heads would have been visible along with 
the one man in the foreground and part of 
the Coast Guardsman in.the cart. The beach 





scene continues the story the first picture 
began to tell, but in addition to this, it is 
pictorially excellent. 

What this news photographer has done 
can be applied to any picture-taking prob- 
lem. Often it may mean the difference be- 
tween just another snapshot and a really 
valuable photograph, or series of photo- 
graphs, telling vividly and artistically an 
interesting story. A careful study of the 
subject at various angles, together with 
particular attention to composition, will go 
far toward achieving these results. 
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MIDGET 
ICE YACHT 


Gives Youngsters Speedy Rides 


THIS tiny iceboat, designed to carry a 10- 
year-old, is capable of enough speed to 
satisfy any youngster. Material to build 
it can be found in the average home scrap 
pile. Two 7%,” by 6” boards serve for the 
chassis; the mast is trimmed and tapered 
from a 5’ length of straight-grained 2” by 2” 
stock; the 30” boom is formed from a short- 
er piece of the same material; and 4” stock 
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WIRE SHROUDS 


MAST AND 
BOOM IN 
HEM 





Yardstick Scaled from 


CENTER-LOCATING rules that can be made 
from a straight strip of wood will often save 
an otherwise perfect job from an unsightly 
off-center error. The wood stock should be 
about the same propor- 
tions as a yardstick, and 
a yardstick may be used 
as a guide in scaling it 
with drawing ink into di- 
visions reading from the 
center toward each end as 
shown below. If preferred, 
paper may be glued over 
a yardstick and rescaled 


will serve for the runners. Brace the mast 
with wire looped over a pin at the top and 
drawn taut through eyebolts at the bottom. 
To gain speed for the boat, cut grooves 
in the runners and lay in heavy wire, bring- 
ing it up around the curving ends and 
anchoring it with screws. Bevel the edges 
of the wood away from the wire along the 
whole length of each runner. The forward 
runner, or foot rudder, should be pivoted 
on a 3” lag screw, as shown in the drawing. 
Use washers as a bearing between the 
chassis and the rudder, and install a bushing 
in the hole in the chassis through which 
the lag screw passes. Unbleached muslin, 
hemmed as shown, forms the sail.—-H. 5. 


Middle Locates Centers Accurately 


as indicated from a central reference point. 

When held to the work so that the same 
readings are obtained at both ends, such a 
rule will indicate the exact center of a job 


at zero. Such household 
tasks as locating the center 
of a chair to be uphol- 
stered, fitting an eyelet in 
the center of a window 
shade, and locating a key- 
hole in the center of a 
drawer can thus be done 
with a great degree of 
accuracy.—-H. B. 
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TOY BLOCKS ann WAGON 


Keep Pre-Schoolers Busy 
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TOY consisting of gaily colored 
A blocks stacked on dowels atop a pull- 

about wagon is just the thing for the 
young construction engineer, boy or girl. 
{t's fun for the child to haul the blocks to 
the job, either on the carpet or across the 
sand lot, and an absorbing game as well to 
stack them on their pegs when building 
operations are over. 

The 12 pegs must be carefully located so 
that the blocks will slip into place easily. 
There are 32 blocks in all, but four of them 
are double blocks with two holes so placed 
as to allow the blocks to slip down over 
any pair of dowels. 

Four wagon wheels are turned on a lathe, 
or they can be cut from a rolling pin and 
the edges sanded smooth. The 12 circular 
blocks could also be made from a rolling pin 
if a lathe isn’t available. The wheels run 
on dowel axles glued into the edges of the 
wagon. Turn circular hubcaps and drill 
holes part way through them; then glue 
them to the ends of the axles to keep the 
wheels in place. A string for pulling the 
wagon can be looped through a hole in one 
end of the bottom board, or a small screw 
eye in the end of the board will serve the 
purpose even better, being less likely to fray 
the string quickly.—E, W, 
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OFF-SEASON ADJUSTMENTS 
By E. W. LEHMANN 


Head of Department of Agricultural 
Engineering, University of Illinois 


LOWING—an essential opera- 
Pri on every farm before seed 
can be put into the ground—re- 
quires more power and more labor 
than any other single job connected 
with the production of crops. To 
reduce these to a minimum, a plow 
must be kept in first-class condi- 
tion. If it is free from rust and is 
well adjusted, if its shares and 
coulters are sharp, its wheels prop- 
erly set, and its hitch correct, and 
if all parts are tight, then a plow 
becomes a top-quality tool with 
which a man can do a real job. 

All moldboard plows operate es- 
sentially on the same principle, 
whether they are walking plows, 
sulkies, or tractor plows. Their 
functioning parts are the share, 
the moldboard, and the land side, 
which are built around a frame or 
frog. Together, these parts are 
called the plow bottom, and they 
should be of a design suitable for 
operation in the soil for which the 
plow is intended. 

If the moldboard is not kept free 
of rust, the plow will not scour, 
that is, soil will stick to its surface, 
and the result will be rough, un- 
even furrows. The application of 
abrasives, such as emery cloth, a 
polishing stone, a soft brick, or 
special grinding compounds, is 
a help if polished surfaces are 
corroded. A rusty plow may be 
made to scour by first using it in 
sandy or gravelly soil. At the end 
of the plowing season, coat all 
bright surfaces with a good hard 
oil or a rust-resistant compound, 
and check occasionally to be sure 
the surfaces remain protected. 

The share must be sharp and 
properly shaped for penetrating the 
soil, cutting through the furrow, 
and turning the ground. Because a 
share is easily spoiled when not 
handled correctly, most farmers 
depend on experienced blacksmiths 
for sharpening. The process in- 
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Your Plou “/roubles. 


OF THIS VITAL IMPLEMENT INSURE EASIER WORK IN THE SPRING 


volves heating and hammering the share 
along one small part of the cutting edge at 
atime. The task is not difficult if it is well 
understood, if the necessary tools are avail- 
able, and if overheating is avoided. 

A warped share must be restored to its 
original shape while being sharpened. If 
it is made of soft-center steel, it should be 
hardened after sharpening by being heated 
to a uniform cherry red, then dipped into 
a tub of cold water or oil with the cutting 
edge down. A solid-steel share is heated and 
cooled in air, while the edge of a chilled 
cast-iron share—the type most used in sandy 
and gravelly soils—is ground. 

Set the share for “suction,” that is, pene- 
tration of the ground, by turning the point 
down 1/16” to %” as the share is shaped. 
Somewhat more of a turned-down point is 
better for tractor plows. 
The point should also be 


ing, hub caps, and axles with kerosene, re- 
moving all old grease and dirt; then replace 
them and pack with clean grease. Adjust 
the front furrow wheel in or out to set the 
width of cut of the front plow bottom, keep- 
ing it running in the corner of the furrow. 
Make an adjustment of the rear furrow 
wheel for land-side clearance of 4%” to %” 
with the plow set in normal position on a 
level surface, following the instructions of 
the dealer or manufacturer. 

The hub of the coulter should be ap- 
proximately above and slightly back of the 
point of the share, with the coulter adjusted 
to penetrate somewhat into the soil as it 


, cuts through trash. Set the jointer attach- 


ment so that it will cut about 3” deep and 
help to make a clean furrow. The point 
should just touch the coulter, which should 





turned slightly toward the 
unplowed ground for what 
is known as “land suction.” 

Examine the beam of a 
walking plow, and the 
beam and frame of tractor 
or horse-drawn riding 
plow, for bent sections or 
other distortions. Com- 
parison of the shape with 
specifications in the manu- 
facturer’s instruction book, 
or with a new plow, will 
be a help. 

It is always good prac- 
tice to make a thorough 
check at the end of the 
season, noting all broken 
or badly worn parts, so 
that your order for re- 
placements can be put in LEVER 
early if you do not have 
parts from an old imple- 
ment available. Often a 
first-class repair can be 
made by welding, and 
frequently a welded part 
will outlast the rest of 
the plow. 

All wheels on riding and 
tractor plows should be 
adjusted to aid in holding 
the plow steady and to 
reduce draft. Remove the 
wheels and wash the box- 
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nevertheless be free to turn easily. Concave 
disk jointers, sometimes used instead of 
both a jointer and coulter, should be set so 
the center of the disk is approximately over 
the share point. 

All levers require checking for straight- 


proper tension. There should 
be slight tension from the 
lift spring when the plow is 
raised out of the ground and 
the depth control and leveling 
levers are set for medium 
plowing of 6” or 7”. Vertical 
and horizontal hitch adjust- 
ments must be such as to 
cause the plow to move for- 
ward smoothly without bob- 
bing and without tending to 
go to either side. 

For best results, the center 
of load on the plow and the 
center of draft of a team should coincide. 
It is a good practice to string out the 
horses in tandem whenever you find that 
it is necessary to use a large team. If more 
than three horses are harnessed abreast, 
plowing becomes difficult and undue side 





ness, bolts for wear, and lift springs for draft is likely to result. 


Welding New Abrasion-Resistant Edges to Worn Plowshares 


carbon-steel point may be welded on, 
after which the edge of the share is 
surfaced with an extra-hard welded bead. 
The share is then hot-forged to the prop- 
er shape. The stages in this process are 
shown in the accompanying photos from 
the Lincoln Electric Company of Cleve- 
land. 

Cast-iron shares are repaired by weld- 
ing with a mild-steel type of electrode. 
Care must be used to keep the share from 
overheating, since cracking might result. 
Electrodes for use on ordinary steel 
shares are made of a semiaustenitic alloy 
that is highly resistant to abrasion and 
increases in hardness during use. With 

plowshares of high-carbon steel, welding has 
sometimes proved difficult when attempted 
on an untreated share. In such cases, the 
share is first annealed and then hard-faced 
with abrasion-resistant electrodes. 


HARD-SURFACING, usually called hard-fac- 
ing, will often make a worn plowshare as 
good as new. It consists of applying weld 
metal to the worn surface in order to build 
it up. With severely blunted shares, a new 


At left, a worn 
plowshare before 
and after being 
reclaimed. Both 
sides are shown 
ct right after 
the point in the 
first photo had 
been welded on. 
This step calls 
for an ordinary 
electrode, after 
which one made 
of an extra-hard 
alloy is used in 
resurfacing the 
cutting edge. A 
final hot-forging 
finishes the job 
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STIRRING greatly hastens the cooling of 
milk in cans, as every dairy farmer knows, 
and on many farms there will be found most 
of the materials needed to construct this 
electrically driven stirrer that will agitate 
the contents of three or more cans in a cool- 
ing tank. Simple in design, as the drawing 
shows, the stirrer exercises an effective 
double action, since it keeps both the milk 
and the cooling-tank water in motion. 

Essential parts include a 4-hp. motor, a 
speed-reduction gear, and a shaft for the 























Dairymen will value this simple, motor-driven 
device for the time and labor it saves. It can 
be built on the farm from inexpensive odd parts 


rocker arms. The reduction unit can be made 
from an old*hand tool grinder with a gear 
ratio of 10 to 1. A 2” pulley is used on the 
motor and belted to an 8” pulley, which is 
substituted for the grinding wheel. With a © 
pitman bar fitted to the end of the grinder 
handle and connected to the rocker-drive 
arm, an oscillating motion is imparted to 
the rockers. Sash cords suspend hand stirrers 
in the cans and cooling tank. The device 
can be attached to the ceiling or hung from 
supports.—E. W. L. 





icicles. 


close to the floor. 





JANUARY CHECK LIST 


. Remove snow from low-pitched roofs before it forms ice. 
2. Clean gutters to protect them from the overburden of solid ice; dislodge 


3. Brace rafters if a snow load tends to make them sag. 

. Face-nail loose or squeaking fioor boards, and set nailheads. 

5. Wedge and glue or nail members of a creaking stairway. 

5. Pry off uneven moldings at the bottom of baseboards and renail them 


. Patch worn or cracked linoleum floors. 

. Refinish unsightly wood floors, or lay new floors on top. 
9. Clean out all plumbing traps and drains. 

. Renew or repair frayed extension electric cords. 
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IN A TRANSFORMER the voltag 
tween the two coils is almost g 
to the difference in the numy 
the coils. With 100 furns on 
input coil, and 10 turns 
output coil, the voltag 
will be one tenth of t 
primary. A transformyy, ch 
ondary voltage is less a=iaae ’ ary 
voltage is called a step-down trans ormer. 
Bells and toy trains 4 
operated with t 
formers of this t 
With such a transform” 
er in a 110-volt A.C. 
line, a low-voltage bulb 
may be lit safely. 
That the voltage ratio 
is reversible can he 
proved by impressing 
low-voltage interrupted 
current on the secon- 
dary and obtaining high 
voltage from the pri- 
mary. Connect dry cells 
in series with the sec- 
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EXPERIMENTS 


THE PRINCIPLE OF INDUCTION, 
which causes electric current to be 
transferred from one circuit to another 
with which it has no metallic connec- 
tion, can be demonstrated with the 
simple equipment at the left. First, 
bring to a red heat an iron bolt about 5” 
long, and allow it to cool slowly. Then 
wind about 100 turns of bell wire 
around half the bolt nearest the head. 
Wind a second coil of about 200 turns 
of finer, insulated wire around a thick 
pencil or dowel of such a size that when 
it is removed the coil will fit loosely 
over the bolt. Connect a flashlight bulb 
and socket to the ends of this second 
coil, and then connect the ends of the 
coil on the bolt in series with a resis- 
tance such as a heater unit and to a 
source of 110-volt alternating current 
Now slide the second coil onto the 
bolt, and the bulb will light, increasing 
tmess as the coils are brought 
ether. Transformers and 
operate on the same prin- 
t that the efficiency of com- 
ipment is increased by pre- 

lesign of core and windings. 





yy connect a small, 110-volt argon 

» to the primary, and interrupt the cur- 

by drawing one of the wires lightly 

r a file connected in the circuit, as illus- 

trated. The lamp will glow brilliantly, al- 

though only one pole will light up. This is 

due to the fact that direct current is em- 

ployed. .If you reverse the leads, you will 

find the opposite pole .will light when the 
intermittent current is supplied. 


- 





A HOMEMADE D.C. MOTOR that will 
really run can be constructed quickly by 
duplicating the apparatus at the right. Two 
bolts about 2” long should be annealed by 
heating, as in the first experiment, and then 
wound with a continuous length of bell wire. 
Wind 50 turns clockwise on one bolt, leave 
4” straight, then wind 50 turns counterclock- 
wise on the other. The direction of winding 
must in both cases be considered from the 
bolthead end. Mount the bolts about 2” apart 
with head facing head. Then, when connected 
with one or two dry cells, they will become 
the field magnets of your motor. 

For an armature, or rotor, wind a slight- 
ly smaller bolt with about 50 turns of finer 
wire and mount the unit on a shaft con- 
trived by thrusting a length of stiff wire 
through the coils of the winding. Crude 
bearings and a commutator are now all that 
are needed to complete the motor. 

The bearings are strips of notched tin. A 
cork will make a good commutator when 
fitted with two strips of thin sheet metal. 
Press the cork onto the rotor shaft, as indi- 
cated, and glue the two strips of sheet metal 
to its sides. The strips should be just wide 
enough to go around the cork except for 
slight separations between them. Solder the 
two ends of the rotor windings to these im- 
provised commutator segments; then ar- 
range a terminal wire from one of the field 
magnets so that it presses lightly against 
the underside of the cork, and connect the 
other wire from the field poles to one 
terminal of several dry cells in series. 

Hold the other terminal wire from the 
dry cells lightly against the cork, as shown, 


ELECTRIC GENERATORS produce their cur- 
rent by. rotating wire coils between the 
poles of powerful magnets so that they cut 
magnetic lines of force. This principle of an 
electric alternator may be demonstrated by 
means of the equipment used above, minus 
the commutator, but with a galvanometer 
added to the circuit as shown below. 
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and the motor will spin rapidly. The func- 
tion of a@ commutator is to reverse the di- 
rection of Gurrémt flow through the arma- 
ture twice im @v@ry revolution so that each 
pole is first attpacted amd then repelled by 
the adjacent pole ofthe field magnet. 


For the galv anometer, Use & toy compass 
wound around the coe so turns of 
fine, insulated wire. Co this: 
detecting device with the 
armature winding, and station 
from the magnets so that the n 


vy twist the rotor shaft whil 
” flows through 
coils, you wil 


would collect 
alternating current 
from rings fitted 
around the rotor shaft 
and connected with the 
windings which are 
built into the rotor. 


brushes 








Phosphorus heated in a solution 
of lye produces phosphine, which 
ignites on contact with the air 


By 
KENNETH 
M. 
SWEZEY 


Mysterious PHOSPHOR 


HOSPHORUS, that curiously active, 

waxlike element glows weirdly in the 
dark and ignites spontaneously, accompa- 
nied by clouds of dense white smoke. It 
was discovered, appropriately enough, in an 
alchemist’s musty laboratory nearly three 
centuries ago. Brand, of Hamburg, chanced 
upon it while experimenting in search of the 
mythical philosophers’ stone. 

Now phosphorus is found abundantly in 
compounds. Too chemically active to be 
found in the uncombined state, the element 
exists in all animal and vegetable life, in 
earth deposits as phosphate rock, in most 
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river and spring water, and in the sea. 
Bones are made up of about 58 percent 
calcium phosphate. In Florida, South Caro- 
lina, and Tennessee there are great deposits 
of phosphate rock, probably the fossil re- 
mains of prehistoric animals. 

Phosphorus is made by heating phosphate 
rock or animal-bone ash with sand and 
carbon in an electric furnace. In the re- 
action carbon monoxide is burned, calcium 
silicate is drawn off as slag, and phosphorus 
is distilled over and is condensed under 
water. 

An ounce of white phosphorus in thin 
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Fumes from burning 
phosphorus coliect 
in this test tube 


sticks is sufficient for many experiments. 
The chemical is extremely poisonous and 
combustible. Take care to store it under 
water; always handle it with forceps or 
tongs, never with the fingers (phosphorus 
burns are poisonous and difficult to heal); 
cut it only under water; return unused 
pieces to the water-filled bottle immediately; 
and burn waste bits. 

To produce smoke like that used for 
smoke screens, cut under water a piece of 
phosphorus about half the size of a pea. 
Place this on a slice of cork, float it on a 
pan of water, light the phosphorus, and 
cover it with a large inverted test tube. 
Dense white clouds of phosphorus pentoxide 
will form and collect in the tube. 

This “smoke,” which is really a light, 


Adding a speck of iodine as a catalyst helps change white phosphorus into the 
relatively inactive red variety. At right, continued heating changes the red 
phosphorus back to white, which condenses on the small tube inside the other 


spontaneously. Below this temperature, slow 
oxidation causes its surface to glow in the 
dark. This glow may be demonstrated with 
“magic” paint. In a test tube dissolve a 
pea-size piece of phosphorus in 10 ml. carbon 
disulphide (keep away from flame). Add 10 
ml. olive oil, and shake gently to mix. Paint 
with it on heavy cardboard, being sure to 
immerse the brush in water immediately 
after use to prevent spontaneous combus- 
tion, and clean it later in carbon disulphide 
and then in alcohol. In the dark, the letters 
or figures on the cardboard will glow with 
a weird, pale light. Blow on them, and 
they disappear—only to reappear again 
when you stop blowing. 

Phosphorus dissolves in carbon disulphide 
without oil causes a more spectacular re- 


...the Alchemist’s Elemen 


finely divided powder, combines avidly with 
water, drawing some of the water from the 
pan violently into the tube, and will dis- 
appear in solution after several minutes. 
Testing this water with litmus paper will 
disclose that it has become strongly acid. 
The acid is phosphoric acid, from which 
phosphates are produced, and it is prepared 
in its purest form by dissolving phosphorus 
pentoxide in distilled water. Because of its 
great affinity for water, phosphorus pent- 
oxide powder is often used for drying gases. 

If exposed to air at temperatures above 
94 deg. F., white phosphorus catches fire 
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action. Spread a few drops of this solution 
on a piece of filter paper placed in a pie tin 
or heid over a tin by a clamp. The phos- 
phorus will catch fire spontaneously when 
the solvent evaporates and will set fire to 
the paper. 

Though quick to start a fire, phosphorus 
has a relatively low heat of combustion and 
most of its heat is directed upward. It 
therefore usually causes little damage ex- 
cept when in contact with flimsy materials, 
and a phosphorus fire is best fought by 
protecting nearby combustible material with 
a water spray while allowing the phos- 
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“Magic” glowing paint is a solution of phosphorus 
and carbon disulphide to which olive oil is added 


phorus to burn itself out in its own time. 

Strangely enough, poisonous and readily 
combustible white phosphorus (sometimes 
called yellow) has a brother, red phos- 
phorus, that is not poisonous and does not 
catch fire until heated to 240 deg. C. Red 
phosphorus is now used in great quantities 
in matchmaking, repiacing white phos- 
phorus, which was a source of widespread 
bone disease among match workers. 

Mount a large test tube vertically on a 
stand, drop in two pea-size pieces of white 
phosphorus, and apply a_small flame. The 
phosphorus may start to burn, but its own 
inert fumes will soon cut off oxygen. Under 
continued heating, the white phosphorus will 
gradually turn reddish. Add a speck of 
iodine crystal, a catalyst, and the change 
from white to red phosphorus will be almost 
instantaneous. 

To change the red phosphorus back to 
white, fill a smaller test tube with cold 
water, twist a piece of wire around its neck 
for a support, and lower it into the large 
tube. Heat the large tube 
more strongly than be- 
fore, and fumes will arise 
from the red phosphorus 
and condense as crystals 
of white phosphorus on 
the outside of the cool 
inner tube. When the 
whole apparatus has 
cooled, lift out the small 
tube by means of tongs, 
and the white phosphorus 
on its surface will ignite 
spontaneously a few 
seconds after contact with 
the air. 

Phosphine, a 
compound made by unit- 
ing phosphorus with 
hydrogen, may be the 
subject of an interesting 
experiment, which must 
be performed in a well- 


gaseous 
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ventilated room and with care paid to details 

Half fill a side-necked test tube with a 
strong solution of lye or sodium hydroxide, 
allow it to cool, and add a pea-size piece of 
phosphorus. Fit the tube with a one-hole 
stopper through which passes a glass tube 
reaching nearly to the bottom of the test 
tube. Clamp the test tube to a ring stand, 
and connect its side arm to a long glass 
delivery tube having an upward bend at its 
lower end. This end of the delivery tube is 
placed in a pan of water with its opening 
submerged about 4”. 

Connect the tube from the test-tube 
stopper to a source of illuminating gas 
through a rubber tube having a screw 
pinch clamp. Make sure all connections are 
absolutely tight; then flush all air from the 
system by allowing illuminating gas to 
bubble through for a minute or two, after 
which turn off the gas and close the pinch 
clamp tight. This flushing prevents spon- 
taneous combustion of the phosphine. 

Now heat the test tube gently. Bubbles of 
gas will soon rise in the solution and pass 
through the delivery tube and up through 
the pan of water. After a few minutes of 
operation, each bubble escaping through the 
water will burst into a little puff of flame 
as it comes in contact with air, the flame 
often changing into a beautiful smoke ring. 

Pure phosphine itself does not ignite 
spontaneously at room temperature; it is a 
trace of a related compound that sets it 
afire. Phosphine is poisonous; therefore 
do not continue the experiment too long. 
To stop the reaction, carefully fill the pail 
with water and remove the flame under the 
test tube. When the vapors cool, water will 
be drawn into the apparatus. Remove the 
stopper after all tubes cool. 


Leaving out the oil causes the phosphorescent solution to ignite paper 
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Simple Hydrogen Sulphide Generator 
Is an Aid to Amateur Chemists 


INEXPENSIVE apparatus for the generation of 
hydrogen sulphide in the home laboratory can be 
constructed in short order by duplicating the ar- 
rangement shown in the diagram. On a small scale, 
this setup will serve the purposes of a Kipp gener- 
ator, and should provide enough hydrogen sulphide 
to fill all the needs of the amateur delver in 
analytical chemistry. 
The apparatus consists principally of a 125-ml. 
distilling flask and a 3” funnel with a long stem. 
As in the drawing, the stem of the funnel is fitted 
through two stoppers in the neck of the flask, the 
lower stopper having a central hole and also two 
auxiliary holes through which acid passes as it . 
rises from the bulb of the flask. On top of this an hanne won 
stopper, around the stem of the funnel, are placed 
small lumps of ferrous sulphide. The distilling arm ONE-HOLE STOPPER 
of the flask is extended by a stopcock fitted between 
rubber tubing further extended by a glass tube. sual] GLASS STOPCOCK To 





Warm hydrochloric acid is then poured down the — [cuameer CONTROL FLOW OF H,S 


funnel until it rises in the flask sufficiently to pass SS S 
through the three-holed stopper and reach the fol py eS 
sulphide. Gas from the reaction will pass the open stopper BIBL 
stopcock and bubble through the solution to be dhs 
tested. When the stopcock is closed, gas pressure 5 HOLES ALLOW ACID 
will keep the acid from rising, and stop the action TO REACH SULPHIDE 
until the cock is reopened.— RICHARD BECK. 125-ML. DISTILUNG FLASK 
GLASS DELIVERY TUBE 


Two Clothespins Form a Lab Clamp HYDROCHLORIC ACID (COMMERCIAL) 


—_—" 
RUBBER TUBING 














f GLUING two spring clothespins together, as im- 

dicated in the drawing, will provide a clamp that 
will come in handy for many purposes in @ 
laboratory, such as holding glass tubing, funnelg, 
and thistle tubes. It will also do much to reduce 
the breakage of fragile parts. The pins should 
be joined with a good grade of waterproof glué. 
If a C-clamp is not available, a third pin can be 
used to hold the legs of the other two pins t@& 
gether under pressure as the glue dries. When 
properly joined, homemade clamps of this kind 
will last a long time and prove themselves to be 
highly useful—ANDREW LEE PECKEM, JR. 


Wood Strip Prevents Short Circuits 


SuHoRT circuits sometimes do mué¢h 
damage to costly apparatus when a tegt 
cord attached to spring clips is used f 
connect electrical equipment. Such mig- 
haps can be effectively guarded against 
by clipping the equipment leads upon 
a thin piece of wood, or other non-con- 
ductor, as in the photograph. This will 
keep the clips from accidentally swing- 
ing against each other and thus causing 
a short circuit which might do irrepara- 
ble damage to the electrical equipment. 
Little time and effort are required for 
this simple precaution,—W, E, B. 
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STORM BAY WINDOWS of plastic 
glazing, like the one at the left, will add 
to the winter comfort of many home 
owners as soon as military demands 
cease to absorb the supply of the plas- 
tic material. Heat-retaining properties 
of the glazing, coupled with its high 
j ultraviolet ray transmission, fit it es- 
pecially for enclosing space for a win- 
| dow garden or a bay for a child’s crib. 
Bakelite Uorp., 2U &. 42nd St., New York, 
New York. 
SHUWEK MEAVS mace entirely of plastic are finding 
a wide use in lieu of heads made partly of plastic andf > 
partly of metal. Even the joint and the threaded con- 
nection of the new head are of plastic, an advance in 
design over units of dual composition. 


/ 
Via 


‘Z 
Not availab 


A COLOR WHEEL will save 
users of this tung-oil paint from 
mistakes in selecting wall and 
trim colors that do not harmon- 
ize with the basic color of furni- 
ture and hangings. The wheel 
presents a wide variety of mul- 
ticolor combinations. If turned 
until a desired basic color is in 
one window, it shows comple- 
mentary and contrasting hues, 


O@rien Varnish Co., South Bend, Ind. 


CERAMIC HEATERS constructed mostly of Made possible by the careful blending of 
hollow tile, and now in the process of per- raw clays—more than one type of mixture 
fection by engineers of Ohio State Univer- is needed to make a complete unit—the 
sity, may soon reach quantity production. ceramic heaters embody a method of com- 
bustion by which a charge 
of coal is reduced to coke 





SECONDARY reap Z ge 
MAGAZINE within the stove before it is 


{ AIR ignited. Heat is transferred 
\ from the center of the stove 
to narrow convector pas- 
c sages formed by openings 
; in the hollow tile of which 
rh the wall is constructed. 





These vertical tubes sur- 
. round the fuel magazine 
é Sete : and impart enough heat to 
peneeny 7 a charge of coal to coke the 
GRATE : J ker charge before it is fed by 
AIR ; gravity to the combustion 
chamber. In addition to the 
model illustrated, other de- 
signs include an oven, a 
hot-water heater, and a 
ceramic range. 
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Tilting Stand Makes Oil Drum Easy for One Man to Handle 


DRUMS of oil can be handled 
easily by one man if he uses a 
tilt-type drum stand like the one 
shown at the left. After the 
drum has been placed in position 
with the oil cock at the top, it 
is tilted back slightly and the 
stand is shoved against it with 
the toe bar under the front edge 
of the drum. When the stand is 
rocked forward, it will pull the 
drum with it and lay it on its 
side. In this horizontal position, 
the drum can then be readily 
shoved about until it reaches the 
desired location.—JOHN LAPIN. 
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Tools Hoisted Safely with Bowline and Hitch 


SLINGING an ax or a hammer securely, when such tools are to 
be pulled aloft, will guard those below against injury and at the 
same time prevent the minor mishaps so often caused by an object 
dangling haphazardly at the end of a long rope. A bowline affords 
the best precaution against both types of accidents. After the loop 
has been slipped over the head of the ax or hammer, the rope 
should be carried nearly to the end of the handle and thrown 
around it in a half hitch, as in the illustration —W. H. D. 
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Packing-Case Lumber Cuts Cost of Small Jobs 


MANY things around the house, especially shelving, can be built 
economically from lumber used in the wooden cases in which 
sheet glass is shipped. Such stock is likely to be of a low grade, 
but in 3’ to 6’ lengths it is adequate for many purposes, and it will 
Save the cost and bother of frequent lumber-yard purchases.—N. E. 
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THE BOWLINE 





Called the “King of Knots” and re- 
garded as the best fixed loop ever de- 
vised, the bowline, unlike the overhand 
loop, is easily untied. In addition to 
this virtue, it is one of the easiest loops 
to fashion when once its technique has 
been mastered. 

In order to tie a bowline knat, hold 


the rope as in Fig. 1 and carry its 
length in a counterclockwise direction 
around the end, as in Fig. 2. Then pass 
the end under the length and back into 
the small loop, as in Fig. 3. Now, hold- 
ing the doubled end in the left hand, 
as in Fig. 4, pull the knot tight with 
the right hand. 
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= bigger Dividends 


~ is a banker who carried the idea of 
vidends from his bank to his back-yard 
house and made it pay. It is an idea 
yone with a few feet of space may cash 
When A. W. Pipes, of South Pasadena, 
went in for raising chickens after retir- 
the banking business, he acted on a 
barreled theory and got results—he made 
comfortable so they would lay more 
and he made his poultry yard attractive 
wouldn't mind working in it himself. 
for his yard and his two-apartment 
house is given at the top of this page, 
photographs on the facing page’ show 
eps he took to give the unit eye appeal 
for himself and for his neighbors. The 
is in a back corner of his lot with the 
y fence enclosing it on two sides and 
et fence on the other two. If desired, 
ces can be backed by chicken wire, but 
property fence is tight and the pickets 
enough, this will not be necessary. 
paint adds to the general appearance of 
cleanliness, while a touch of color on the roof 
is a welcome and attractive note. 

In the chicken yard shown, pullets occupy 
the rear portion of the run and the back, lower 
quarter of the house. The front part of the 
yard is 5 aeven over to laying hens, and they also 


armer's Bulletin No. 1554. T 
bjects as nests, ventilation, 
me for the improvement of bo 


: thes for best re- 

‘ : ests for use at lay- 

ing time: a PS fe sufficient for a 
dozen heng, OUR eSmeild be at an end 


such as the one shown’ in a drawing, will help 
you to check production. With this device, a 
hen is imprisoned after laying until you re- 
lease her, thus giving you an opportunity to 
identify your good producers. Hinged at the 
top, the door of the trap nest is normally held 
open by a pivoted catch. When a hen pushes 
past the door, the catch drops and the door 


closes, held shut by the catch. 


The house should be well ventilated with 
windows or slits high in the walls at or near 
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[rom Back-Yard Poultry Hocks 


the front and back. When the weather is 
very hot, both front and rear vents should 
be kept open. In cold weather it is best to 
open them at only the front end of the 
house, and then possibly not more than a 
few inches. 

Hot water or small stoves will provide 
sufficient heat for your flock, but it will be 
necessary to employ artificial heat only in 
the coldest weather. It is a better plan to 
insulate the house by constructing a double 
wall at the rear—the inner one either of 
wood or composition board. A double ceil- 
ing is advisable where the climate is ex- 
tremely cold. 

Electric lighting may be employed to pro- 
vide a 12 full or 14-hour laying day, thereby 
g egg production during the fall 

fer.months when it is at its lowest. 
tiJamps with 16” reflectors will 
a house havings@ R. 


feed or cragaae 
thrown inte 
chickens to." 


stands should be raised ‘about 12” 
off the floor. One simple arrange- 
ment consists of a platform of slats 
built against a wall and containing 
drinking vesseis or a fountain. The 
platform should be large enough to 
give the chickens standing room. 
Wire over the vessels will keep 
them from getting their feet wet. 
A useful accessory is a catching 
hook. It is made by attaching a 
wire to a wooden handle, as shown 
in a drawing, and bending the end 
into a hook that will catch a 
chicken’s leg. A second wire at- 
tached to the handle and twisted 
about the first will add strength. 
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Coal to Our Rescue 


form such simple molecules as carbon 
monoxide, hydrogen, and acetylene. Only 
after these preliminary processes do we turn 
around and rebuild our basic molecules into 
more complex forms to make everything 
from ammonia to plastics. Recently a lot 
1f research has gone into the study of ways 
ff deriving products from coal by a still 
shorter route. 

The U.S. Bureau of Mines, following Ger- 
man and British experience but going be- 
yond this, has set up a test hydrogenation 
plant capable of producing not only oils and 
gasoline, but also phenol, cresol, benzene, 
toluene, solvent naphtha, and a host of other 
major chemicals. The tar-acid yield, ac- 
cording to no less an authority than Secre- 
tary of the Interior Harold L. Ickes, will be 
increased about 10 times above the yields 
now obtained from the by-product coke- 
oven process. And these acids, the phenols, 
cresols, and xylenols, are vital to the grow- 
ing plastics industry. Our new synthetic- 
rubber industry will also be able to get most 
of its basic materials from coal hydrogena- 
tion-—or degeneration, as the chemists call 
it. 

But we won't have to put all our hopes in 
the hydrogenation process. Two new proc- 
esses of conversion are coming to the fore. 
One uses a method of heating coal at ele- 
vated temperatures in the presence of sol- 
vents such as phenol or aniline. A second 
new process is known as “controlled oxi- 
dation.” 

Workers at the Carnegie Institute of 
Technology have developed apparatus on a 
laboratory scale that needs only the com- 
ing of peace for realization on a commer- 
cial scale. In this process the coal is burned 
at low temperatures in a reaction very much 
like the energy-conversion processes of the 
human body. An acid solvent is used with 
air or oxygen under pressure to produce or- 
ganic acids such as oxalic acid, acetic acid, 
and the other carboxylic acids. The rela- 
tively simple process converts as much as 
60 percent of the weight of the coal into 
usable products, while carbon dioxide gas is 
the principal by-product. 

Another new process will prove of value 
in the cheapening of phenolic resins, the 
most widely used of plastics. This method, 
developed by M. W. Kiebler, of the Coal Re- 
search Laboratory, involves the treatment 
of coal with hydrogen under high pressure. 
It differs from more expensive German pro- 
cedures in that caustic soda is first used on 
the coal to remove oxygen, thus greatly re- 


184 


(Continued from page 113) 


ducing the amount of hydrogen needed. 
This trick is accomplished in an ingenious 
reaction vessel in which a motor, used to 
agitate the products, is enclosed in a bomb 
under working pressures of 6,000 pounds 
per square inch. Water is used to cool the 
motor, for the reaction temperature is 840 
degrees F. Only one sixth of the power re- 
quired by conventional arrangements is 
needed for this installation, and thus a fur- 
ther cost reduction results. 

Coal is the means of developing a new 
field in water purification. From bitumi- 
nous coal, chemists now are learning how 
to prepare ‘cation exchangers,” particularly 
useful in softening hard boiler-feed waters 
and acid waters. This economical process 
may perm:t the location of industrial plants 
requiring large quantities of water at sites 
which are not usable today because the only 
water available has an undesirable mineral 
content. 

The agricultural industries have long 
used coal by-products to increase produc- 
tion. For from coal we get insecticides, 
fertilizers, disinfectants, herbicides, fungi- 
cides, fumigants, preservatives, and food 
dyes. Recently research chemists have 
found a way of procucing synthetically from 
naphthalene, a coal derivative, hormones 
that will greatly increase the yield of scien- 
tific farming. Hormones are the regulators 
of plant growth. They enable fruits to grow 
without cross-fertilization and help cuttings 
to develop roots. They also help to prevent 
fruit from dropping off trees prematurely. 

The list of new coal uses might be ex- 
panded indefinitely and, indeed, is being ex- 
panded daily in the laboratories of our gov- 
ernment agencies and our great industrial 
plants. And with each expansion, be it in 
the form of a new mildew preventive or 
a mold inhibiter, or a wetting agent like one 
new kind that actually makes a duck sink 
in water, the over-all cost of coal products 
drops a bit as production increases, and thus 
still further developments come into the 
range of commercial practicability. Truly, 
then, we are entering a new coal age, and 
with a thousand-year supply of coal spread 
all over our broad land we needn't worry 
too much about our dwindling oil reserves. 





Subscribers in the armed forces who notify 
us of change of address are requested to 
give us the key symbols appearing on the 
wrapper in which the magazine is received. 
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The lamp that paints a 
bullseye on Axis planes! 


Ever wonder how our gunners can fire accu- 

* rately at 400 m.p.h.? One reason isa new kind 

of gunsight. Instead of straining to hold the enemy 

in your sights as you would with a rifle, you seca 

bullseye” of orange light ... apparently painted 

right on the enemy plane! Diagram below shows 
how it works. 





The problem G-E had was 
* to develop a new lamp for 
greatly increased brightness. 
Combat experience showed 
that the image had to be bright 
enough to show up against Sa- 
hara sands or bright clouds. 
Gunsights now are being e- 
quipped with a lamp G-E de- 
veloped especially to meet 
these conditions, 





To design and produce 

* this new lamp in a hurry 
was a tough problem...but no 
tougher than many which G-E 
research has had to solve since want oHTER 
Edison’s first lamp. Between TAY 
the big 10,000-watt airport onGgeR 
floodlight and the tiny “grain- L 
of-wheat” lamp used for in- 
strument illumination are hun- 
dreds of different G-E lamps 
working for victory. 


The same research that produces G-E lamps used 
* in war is your assurance that the G-E lamps you use 
will give you the most light for your money. 


Hear the General Electric radio programs: The G-E All-Gurl Orches- 
tra,”’ Sunday 10 p. m. EWT, NBC; “The World Today” news every 
weekday, 6:45 p. m. EWT, CBS. 


G-E MAZDA LAMPS 


GENERAL (% ELECTRIC 
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PROPER USE 
OF COLD CHISELS 


You can make cleaner cuts, save yourself 
work, and get more service from your cold 
chisels if you use the right type for the 
job and know how to handle it. Here are a 
few tips: 

Lubricate chisel point only when chip- 
ping wrought iron or steel. 

Use a narrow chisel to cut holes, and 
save filing. 

Use a cape chisel to cut off rivet heads. 

There are plenty more helpful hints in 
the STANLEY TOOL GUIDE, a 32-page 
handbook of instructions on the care and use 
of tools for the home craftsman. Simple ex- 
planations, hundreds of illustrations. Write 
for a copy today. 


Tools are vital to Victory ... make 
them last! 


oh a 
= Pe 


wt 


Write for your copy today. 


STANLEY TOOLS 


New Britain, Conn. 
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Fighter-Plane Firepower 


(Continued from page 83) 


to bring down 72 German transport planes 
without a single machine-gun stoppage. Its 
hitting power is just as remarkable—four 
Wildcats armed with Brownings have sunk 
two Jap destroyers. 

Another important factor is the com- 
parative weights of the guns. The 61-pound 
Browning weighs about half as much as the 
Hispano. In a minute, while one Hispano 
fires 700 shots weighing 203 pounds, two 
Brownings can fire a total of 1,700 shots 
weighing 172 pounds. The Hispano has the 
advantage in weight of fire, but the two 
Brownings fire more projectiles—important 
against fast-moving targets. Since the 
Brownings’ ammunition is lighter, a fighter 
can carry more rounds, and so has a longer 
duration of fire. 

The German Mauser 15-mm. (.59 caliber) 
is an excellent gun, throwing heavier bullets 
than the Browning, but having a lower rate 
of fire and less muzzle velocity. The Mauser 
13-mm. (.51 caliber) is also good, but like 
other Nazi weapons, its involved design is 
not suited to mass production. 

Airmen predict that in future air-to-air 
fighting, precision shooting will be made 
less essential by the use of high-explosive 
shells, set with time fuses, and capable of 
destruction over a large area. 

Typical armament of present leading 
fighters is shown in the tables and illus- 
trations on pages 78 to 81, but it must be 
remembered that armament combinations 
constantly vary according to the objective. 

The fighter with the heaviest weight of 
fire is our Army P-51 Mustang, armed with 
four 20-mm. Hispano-type automatic can- 
non. In the same class are the British 
Spitfire IX, Hurricane IIC, and Typhoon. 
Just as bad medicine is our Army P-47 
Thunderbolt, armed with eight .50 caliber 
Brownings. The Army P-40F Warhawk and 
the new-type Mustang—-said to be the fastest 
plane in the world—carry six Brownings. 
The most diversified armament of any fight- 
er plane is carried by our Army P-39 Aira- 


| cobra—two .50 caliber and four .30 caliber 


machine guns, and a 37-mm. cannon. The 
Army P-38 Lightning packs a heavier punch, 
with four .50 caliber Brownings and one 
20-mm. cannon. The hardest witting Nazi 
fighter is the new 109G Messerschmitt, said 
to carry five guns. Various combinations 
arm the ME-109F and Focke-Wulf 90. Jap 
Zero fighters usually carry one 20-mm. 
Oerlikon and four 7.9-mm. machine guns. 
None of these planes, however, matches 
ours in firepower. 
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Almost any old-timer will give battle if 
you question the advantages of living in the 
old days. But few will deny that change in 
the mechanical world was inevitable, and 
good. 
Take tapered roller bearings. Tyson found 
the way to add more rollers around the 
raceway—developed a heavy-duty bearing 
which solved many an industrial and trans- 
portation problem. 


There’s 


Big 
Change 


Actually, a Tyson “All-Rolls” Bearing has 
thirty percent more rollers, on the avera 
size for size. Obviously, this means ps 
increased load capacity. Many users say 
bearing life is doubled. 


You can depend on it—Tyson is the mast 
advanced, strongest, longest-lived bearing 
ever built. 


The big name in bearings today is . . . TYSOM! 


oo TYSON BEARING CORPORATION, MASSILLON, OHIO 


C es 
Count on ROLLS . THE ROLL T 


TODAYS 


HEAVY-DUTY BEARING 


* BUY MORE WAR BONDS x 
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Boeing crafisman filing 
small instrument part 
used in Flying Fortress. 


BOMBS FOR BERLIN 
AIMED FROM SEATTLE 


accuracy with which a bomber holds 
its target, drops its bombs. is rooted 
conflict. It springs from the 


@ The uncann 
its course, fin 
far behind the fields o 
minds, eyes and hands which create the —— in- 
struments that guide pilot. navigator and bombardier. 


@ As indispensable as these vital instruments them- 
selves are the precision files which aid in their as- 
sembly. It is equal! tial for the hanic to know 
how to select and use The right file for the job. 


© At Boeing and other factories. Nicholson and Black 
Diamond Files of many types. sizes and cuts help to 
shape thousands of parts to speed the victorious 
flights of our valiant air forces. Looking for a high- 
earning job in America’s great aircraft industry? 
Know your files and get ahead! 

FREE BOOK, “FILE FILOSOPHY''— Newest and most 


authoritative book of its kind—48 interesting illustrated pages 
on kinds, use and care of files. Lots of other information. 


NICHOLSON FILE CO., 19 Acorn St, Providence 1, R.1., U.S.A. 


( Also Canadian Plant, Port Hope, Ont.) 
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Superspeed Mapping 


(Continued from page 72) 


of every peak in a mountain range without 

getting out of their comfortable chairs... 
| can even scan 150 miles of escarpment or 
| follow a river to its headwaters and never 
| leave their desks. They sit in the seats of 
| the gods and make charts for men who 

consort with the stars. 
The first step in converting photographs 
| into charts goes right back to the first 
step in the field work. Geodetic control 
points must be found and identified. Field- 

party notes show, for instance, that point 6 

is the junction of two rivers at a given 

latitude and longitude. The index map 
shows this point to be on vertical photo- 

graph 74, and also to appear on 73 and 75. 

Field notes give the direction of each river's 

course, angle of junction, and bearing of 

three near-by mountains. 
| The laboratory man puts pictures 73 and 
| 74 under his stereoscope and in five minutes 
can explore hundreds of square miles of 
country through which the field parties 
| labored painfully for days. He finds the 
river junction and identifying mountains, 
| verifies the river courses, and checks what 
| he can see against what the field party re- 
ported. Satisfied at last, he marks the 

geodetic point with a circle inscribed in a 
| triangle and similarly marks the same point 

on every photograph where it appears. 
Now the technician figuratively steps into 

the mapping plane. He must learn the 
exact position of the plane and its direction 
of flight when each picture was taken. 
Updrafts tilt the plane. Cross winds cause 
drift. He calculates these factors mathe- 
matically from the relative position of 
natural features in consecutive vertical 
pictures and comparative horizon lines in 
the oblique pictures. Azimuth lines, true 
direction of flight, and plumb points— 
precise verticals dropped from the camera's 
position—are indicated on the picture. 

Information is now in hand to begin 
transferring detail from the photographs to 
the map base. The first step is the charting 
of key points by triangulation on the recto- 
blique plotter, an instrument for determin- 
ing true horizontal angles from an oblique 
photograph. 

An oblique photograph is squared on the 
plotter with a pivot pin at its plumb point. 
Alongside is fastened a transparent paper 
| template to which are transferred the photo- 
| graph’s azimuth lines. A master pointer, 

which swings on the pivot pin, is moved to 

each detail point on the photograph, and a 

(Continued on page 192) 
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DOUBLE YOUR MONEY BACK 
IF YOUR CAR FAILS TO START 


WITH CASITE IN FHE CRANKCASE! 


* Don’t wear out your precious battery on a hard-to-start motor 
these cold winter mornings. Add Casite to the crankcase and get 
summer starting every day, all winter long. 

Casite guarantees it—or double your money back! 

Over a million car owners accepted this challenge last winter, 
and eliminated winter-starting trouble to their complete satisfaction. 

Follow their example. Ask your car dealer, service station, or 


garage for Casite’s guaranteed winter-starting tune-up today. 


THE CASITE CORPORATION © HASTINGS, MICHIGAN 


We guorontee thot any motor 
capable of being started in a 
warm room will start in the coldest 
weather when Casite is added to 
the crankcose. Add Casite oac- 
cording to instructions. If your car 
fails to stort, you get double 
your money back by filling out 
guarantee certificate and mailing 
it to the Casite Corporation, Has- 
tings, Michigan. Maximum refund 
is $1.30 per pint, which is twice 
the nationally advertised price of 


Casite. 
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EVINRUDES ~* 
2 —_ ON THE HOME FRONT 


help battle an enemy 
deadly as the Japs! 


REACHEROUS enemy of all mankind is the malaria-bearing 
Anopheles mosquito . . . dreaded alike in New Guinea's jungles 
and fox holes, and in many a sector of the home front. 


Along the placid back waters of Tennessee Valley's vast man-made 
lakes, the battle against Anopheles goes on endlessly. The war-busy 
population of this new industrial “Ruhr of America” must be pro- 
tected from the ravages of malaria . . . and the Tennessee Valley 
Authority has energetically fought the Anopheles wherever it breeds! 


Fleets of spray boats propelled by outboard motors are a strategic 
and highly effective weapon in this vital work. Outboards drive these 
boats from bases to “battle grounds”. Outboards speed the inspectors 
on their rounds, and are useful in many other phases of Malarial 
Control Operations. 


Throughout America, in countless unspectacular but essential services, 
peacetime Evinrudes are handling their jobs quietly and efficiently. 
Today Evinrudes are being produced exclusively to meet the special- 
ized requirements of our fighting forces. After Victory there will 
again be Evinrudes for all . . . brilliant new Evinrudes packed with 


performance to surpass the finest you've known before! 


EVINRUDE MOTORS, Milwaukee, Wisconsin 


Evinrude Motors of Canada, Peterboro, Canada 








HELP SPEED VICTORY ...BUY MORE WAR BONDS 


Buy Wer Sevings Bonds and Stamps regularly. POPULAR SCIENCE 





and now..Good Luck and Good Hunting” 


This is the day I’ve looked forward to since I was 
seventeen ... this is the day I win my wings. 
Mom and Dad are waiting there. Dad's standing tense 
and straight and tall, and his face looks proud and 
grim, as though the General were talking to him. 
.. they tell me you're hot pilots and naviga- 
tors and bombardiers. And it is well you are...” 
As we marched in, Mom waved and I caught the white 
flutter of her handkerchief out of the corner of my eye. 
In a moment or two she’s going to cry—just a little— 
like she did the night we talked it all out, she and Dad 
and I, when I told them I wanted to fly. 
“... to your families, I say—ours is the safest 
military Aying of any of the world's air forces.” 
And now here on the parade grounds, with the shad- 
ows falling and the bright flag whipping in the sky, 
I remember Dad said, “Son, your Mother and I won't 
stand in your way. If this is what you want to do— do 
it with all your heart and soul and God be with you. 
I wish I were your age—so I could fly and fight.” 
“And I say to you cadets, ger the enemy in 
your sights and let him have it... 
Now, in just a minute, we'll right face and walk up to 
the platform under the flag. And the General will hand 
me the parchment, and then he'll pin silver wings on 
my blouse and return my proud salute. 
“The world has never before seen a team like 
the Army Air Forces... 
Thinking of all the days and nights packed with hard 
work ... our college training ... the numberless 
flights with patient instructors ... the painstaking 
way we were taught to fly safely on instruments, how, 


flying wing tip to wing tip, we were brought together 
closer than brothers... 1 understand what our Genegal 
means. The Army Air Forces are more than planes, 
more than “men, more than machines—a great team 
with one aim, one object, one goal. 

“... to sweep the skies clear, so free men may 

walk with their heads up and without fear . 
And as the last man receives his wings and the gun 
booms out and we stand retreat and the flag comfes 
slowly down, I'll thank God my father and mother 
gave me the chance to win my wings. —— to the 
greatest group who ever fought or flew . - gave mea 
future and a career! 

“And now, gentlemen, we have work to do—and 

I leave you ... good luck—and good hunting.” 





If Jou are 7. «+ Go to your nearest Aviation Cadet 
Examining Board today .. . if you can qualify for 
the Air Corps Enlisted Reserve, you will re e 
Enlisted Reserve insignia but will not be c 

for training until you are 18 or over. 


When called, you'll be given 5 months’ training (after a brief 
conditioning period) in one of America’s finest colleges... 
then go on to eight months of full flight training. When you 
graduate as a Bombardier, Navigator or Pilot—you will 
receive an extra | $250 uniform allowance and your pay will 
be $246 to $327 per month. 
Meanwhile. . . you should see your local Civil Air P. 1 
officers about taking C.A.P. Cadet Training—also your 
School principal or adviser about the recommended cougges 
of the Air Service Division of the H. S. Victory Corps. Both 
will afford you valuable pre-aviation training. 

(Essential workers in War Industry of Agriculture—do not apply) 


U. S- ARMY RECRUITING SERVICE 


{ 


Nothing U Stop the Army Atr Cops” 


For information regarding Naval Aviation Cadet Training, apply at any Naval Aviation Cadet Selection Board 


your commanding officer... 


“WEEP'EM FLYING!” 
SO 


JANUARY, 1944 


or any Naval Recruiting Station; or, if you are in the Navy, Marine Corps or Coast Guard, apply through 
This advertisement has the approval of the Joint Army Navy Personnel Board. 
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UNBEATABLE 
COMBINATION 


for easy 
hack sawing 


TUF-FLEX 
Super-tough, 
super-filexible 


EVEN IF you don't 

have a Millers Falls 

hack saw frame, you 

can make sawing 

easier with the right 

blade, for it’s the 
blade that does the work. For general tinkering in 
the home or at the workshop bench — or for off- 
and-on maintenance use on a wide variety of 
metals you can't beat Tuf-Flex. Like no -other 
blade, it tackles tough tool steel, BX, pipe, or hard 
angle irons and walks through them all in the 
same easy way. Won't strip, won't break. For 
steady cutting of one type of work, you'll prefer 
Millers Falls Blu-Mol blade . . . but for general use 
on different materials, Tuf-Flex is the choice; a 
single blade will probably serve you for months. 
8, 10, or 12 inches long; 14 to 32 teeth per inch. 


—a a " 
~~ 
= a Je 


FOR REAL hack-sawing ease, you need both the 
Tuf-Flex blade and a good frame. Finest of all 
popular-priced frames is Millers Falls No. 48 — 
not expensive, a quality frame without frills. Un- 
usually rigid, fine balance; comfortable plastic 
handle, guarded pistol-grip, checked for firm hold. 
Frame is polished, nickel-plated, and buffed — 
you'll be proud of it. Adjustable for 8, 10, or 12 
inch blades. 


MILLERS FALLS 
ppepel a 


SINCE 


MILLERS FALLS 1868 


Greenfield, Mass. | 
COMPANY USA. 
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Superspeed Mapping 


(Continued from page 188) 


toggle moves a straightedge on the template 


| to a corresponding angle. By drawing lines 


along the straightedge, the operator con- 
structs a series of radiating rays—tri- 
angulation lines—which are numbered ac- 
cording to the photograph’s detail-point 
numbers. Assemble a sequence of paper 
templates, and these detail points will be 
located at the intersections of similarly 
numbered lines. 

To transfer this information to the huge 
sheet of cellulose acetate which becomes the 
map base, still another short cut is used. 
A metal template is made for each paper 
template by assembling slotted spring-steel 
strips around a hub corresponding to the 
paper template’s plumb point. When these 
metal templates are mounted in order on 
the acetate sheet, the intersecting rays are 
connected by studs which allow adjustment 
of the whole layout. Now the triangulation 
has become mechanical, and when the whole 
layout is complete, a marking pin is driven 
through the stud at each detail-point inter- 
section into the map base. These pin points 
are marked and numbered on the map base 
with celluloid ink, and the metal templates 
are taken up. 

The skeleton of the finished map is now 
ready to receive the details that will give it 
life. Key points are in place. Directions are 
established. Relationship of flight pictures 
is determined. 

Meanwhile, the photographs have been 
studied under magnifying stereoscopes, and 
features to be shown on the finished map 
have been outlined in ink. Now the map 
base is cut into three-foot strips and 
sent, with corresponding pictures, to detail 
sketchers. By placing the photographs in a 
camera-lucida type of instrument called a 
“sketchmaster,” the operator can project 
the image of the photograph onto the acetate 
base. Adjustments bring the image into 
proper scale, match its key points with those 
on the map, and compensate for tilt and 
distortion. This done, the operator draws 
the photographic detail on the map base. 

With this detail on it, the master map is 
edited, checked, and labeled with known 
place names. After inking, it is a master 
transparency of a planimetric chart, show- 
ing all important surface features. Nega- 
tives can be made from it, reduced to desired 
scale, and emergency maps can be printed. 


| But it still lacks contour detail and radio 


and aeronautical data. 
For contour detail the photographs are 
(Continued on paye 194) 
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IT'S THE LITTLE THINGS THAT COUNT 
—and welting (the process of 
stitching the welt to the upper and 
innersole ) is one of the vital opera- 
tions in shoemaking. W. L. 
Douglas uses only the finest Good- 
year welts, employs only expert 
craftsmen. 
































Smoothing 


Rough Edges of 


PLASTICS, WOOD 
and METAL 


with a SANDING STICK and JACOBS CHUCK 


Most of the interior cuts made with a scroll, jig, 
or fret saw require sanding or smoothing to remove 
irregularities. Round and half-round files and sand- 
ing sticks have been used by hand for this work, 
but the hand method is slow and tedious. Using 
a sanding stick, as illustrated, speeds up this work 
immeasurably and improves the quality. 

Sanding sticks are easily made up in any shop. 
With the drill press supplying the power, both 
hands are free to guide the work. 


To Get The Most Out of Your Drill Press 
or Lathe — get this New Book 


The operation outlined briefly here is one of 
nineteen covered in detail in our new booklet just 
off the press. Printed in color and containing 49 
illustrations, it shows how the set-ups are made, 
illustrates the tools used, and in some instances tells 
you how to make the tools themselves. If you have 
a workshop you will want the valuable ideas this 
book contains. If you are planning a shop of your 
own for after-the-war, you will want the booklet 


= 
Vacots-Chucks: 


~ ‘ 
LARGEST PRODUCERS OF DRML CHUCKS 


now to help you plan. 


Jacobs Mig. © 

214 Jacobs Road, Hartford |, Conn. 
Please send me the booklet immediately 
| am enclosing 10 te cover handling and 
mailing costs. 
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Superspeed Mapping 
(Continued from page 192) 


checked through another specialty instru- 
ment, the photoalidade—a small, high- 
precision telescope mounted on trunnions 
and calibrated for vertical angles. With it 
an operator can, in effect, sit almost four 
miles above the earth and vertically tri- 
angulate any point shown on the oblique 
photograph in front of him. The data he 
provides is transferred to the chart, and 
final proofs are made. Separate sheets are 
inked for each contour tint, for drainage, 
for culture features, and for the latest 
radio and aeronautical data. From these 
sheets, full-color charts can be printed. 

Tri-metrogon charts are primarily for 
aerial use, although they have been used 
by ground reconnaissance forces. Ground 
engineers are sometimes critical, saying 
they may deviate two or three hundred 
yards in their accuracy. Airmen say such 
criticism is captious because these charts 
replace maps on which mountains and 
rivers often are shown many miles out of 
position—if they are shown at all. 

Wartime transport demanded and tri- 
metrogon achieved, virtually overnight, 
working charts of the Far North, of South 
American jungles, of interior Africa, of re- 
mote Asia. Man had never even seen some 
of these areas from the air before. 

Like much of the war transport itself and 
the supporting ground work, tri-metrogon 
charting has developed with unbelievable 
speed. Its very existence was unknown to 
the public a year ago, and its details have 
only recently been revealed. 

While the routes now covered by tri- 
metrogon charts are a military secret, it 
can be stated that the Army Air Forces 
have photographed more than 5,000,000 
square miles, and its Compilation Units 
have translated three fifths of these photo- 
graphs into maps and aeronautical charts. 
This tremendous task unquestionably is the 
largest single mapping contribution ever 
made; and for many years of postwar ad- 
justments, these photographs, maps, and 
charts will play an important part, not only 
in aviation, but in the intensive develop- 
ment of natural resources in little-known 
parts of the world. 

The particular function of tri-metrogon 
instruments and techniques, however, is to 
do a quick, thorough job of charting for the 
airman. And before the war is over, our 
military files will include working charts 
of every major air route needed, not only 
for war, but for the tremendously expanded 
Air Age that will follow._-HAL BORLAND. 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 





Hard Steels Cut by Heat Generated 
by Super High Saw Speeds 


Ordinary band-saws, when operated at unbelievable 
high speeds up to 12,000 feet per minute, cut through 
hard steels and alloys by heat generated from the 
friction of the saw against the metal to be cut. The 
cutting effect is more that of burning through the 
metal than actual cutting. The heat generated is Proof of ability of new method 
sufficient to melt or burn out the metal in the saw cut to cut hard materials is demom 
but not enough to draw the temper on the sides. cmnned ty agusater cating @ Gee 











The hardness of either saw or metal to be cut is of 
little importance. Thin metal sheets are cut like paper, 
and plates up to one inch in thickness can be cut at 
speeds of ten inches per minute. 


We hope this has proved interesting and useful to 
you, just as Wrigley’s Spearmint Gum is proving 
useful to millions of people working everywhere for 
Victory. 








You can get complete ——— 
about this method from Bell Aircraft The temper of curve cut section 
Corporation, Buffalo, New York. shown above is unaffected. 

X-63 
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Making only Chicago Mounted Wheels and small 
Grinding Wheels—maintaining the highest quality 
shipping orders promptly—this is our job, our battlefield. 

With full WPB approval, we stopped making all 
large sizes and fixed our sights on wheels 3” in diam- 
eter and under. 

We worked around the clock, 24 hours a day, and in 
a short time were able to fill orders on time. And, our 
entral location cuts time in transit. Today there is no 
waiting. With the Army-Navy 

E" at our masthead, we ar gs WAPOUAS, 
going full speed ahead, ¥ ~*~ 

Handee Tool of 1001 Uses and Hi- 
Power Grinders are still availabl 
to all who have priorities. 


Send for Free Catalog. 


CHICAGO WHEEL & MFG. CO. 
115 S. Aberdeen St. Chicago 7, i. . 





The Tool With 100 Uses 


XACTOR 


THE POCKET-SIZE 
PROTRACTOR 


“= —_ For Engineers- 
Tool Grinders -Machinists-Tool & Die Makers 


Xector is a significant, valuable Christmas gift that will 
treasured for a_ lifetime This carefully machined 
made of the best grade of materials, 
im accuracy of of} Vernier 

its adjustable sliding arm pivots the full 360 

insta tly. 





curate measurement of any nale 


Rector craduations are deeply etched fe easy reading 
ve ) poorly lighted shops. Size: 6” x 2'4 x 16. 
Ractor ix indispensable for every Engineer, Tool Grind 
Viet ist nd Tool and Die Maker as it saves time 
eliminates errors in checking ad laving 
o) work. A gift that will be gladly 
ind one you'll be proud to give Certification 


with priority of AA2XK or higher required 
from employer 
Ke 78) 
ie vest-pocket case —packed in box 1075 
eer wage ORDER NOW in time for Xmas 


Angles of 

Dodd Poles. Plus Postage 
Too! Bits, A PATENTED PRODUCT OF 
Mochine 


Mocking INDUSTRIAL ENGINEERING CO., INC. 
etc Dept. S, 141 W. Jackson Blivd., Chicago, Illinois 


Oe MM 
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the MODERN 
TROUBLE SHOOTER 


jak 


... LOCATES TROUBLE 
INSTANTLY in electric cir- 


cuits, buses, cut-outs, motors, 
radios, appliances. Tests 
everything electrical from 
100 to 550 volts. Indicotes 
hot or grounded wires. Tells 
AC from DC. Far su- 
= periorto ordinary 
clumsy test bulb 


@ Puts “FINGER” ON THE 
TROUBLE SPOT -- QUICKLY 


Saves precious time. Indispensable in shop MOTORS 
or home. Has patented safety features. 

Vest pocket size with clip. Lifetime guar- 

antee. List $1.50 (Priority A7 required) | 

Purchase through regular electrical dealers. 


L.S.BRACH MFG. CORP. 
55 Dickerson St Newark NJ 


OUTLETS 











1953: A New World 


The Commencement of Divine Order 
A New World is emerging from the present conflict. A New Society 
is being born. De you aspire to know its standards of C ——"]": 
ite virtues and ideals, its history and achievemé@nts 1963 marks the 
beginning of a different —t of world. What will ‘it be like? How 
will it farther humen progress? Where will ite cultural center be lo 
cated? Read LEMURIA THE “TNC ‘OMPARABLE, 60 pages of answers 
with unusual information. ree. No obligation, Write Dept. Q 
LEMURIAN FELLOWSHIP 


Angetes, California 


GUNS & 
SWORDS 


you a collect or? A game and rumpus room decorator? 

treasure hunt ends in our catalog listing over 10 
tem. including old istols swe rd knives, 
t your 100-page illustrated send 25¢ 


ROBERT ABELS, BOX PS, 860 Lexington Ave., New ‘Vork 21, N. ¥. 


GERSTNER TOOL CHESTS 


118 North L 














t acl sts and tx makers. 
GERSTNER TOOL CHESTS 
544 Columbia St. Dayton 7, Ohio 











PROTECTION FROM RUST 
TOOLS—GUNS—LOCKS, TACKLE, ETC. 
= to hee Gols 


I ears ters have used Fiend 
free from rust 


, articles, At Your Mperts or He 
2 oz. Bottle 
FIENDOTIL 


McCambridge & McCambridge Co. — Baltimore 














DAGES 


GLUE 


[EPAGE'S MODEL AEROPLANE GLUE 
[EPAGE'S LIQUID SOLDER 
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. a" 4 
kn Ending 


«ea source of endless 
pleasure, pride and profit 


Here is a gift to quicken the heart of any man or 


woman, boy or girl who loves to make things. It is 
America’s greatest collection of homecraft “know- 
Books in various combinations, to suit any 
enthusiast and any gift budget — pointing the way 
GROUP “A’’—Operating Manuals for on 
Better Results with Power Tools . . . 
A complete library on tools 
operations. Close to 50 pages, more 
than 200 illustrations in each book. 
= How to get extra speed, accuracy, 
reater safety. Getting the most out of your: Lathe — . 
Bata on Spindle, Faceplate, and Spiral Turnings; etc. Drill 
Press — Lavine out work; Routing, Shaping; drill sizes, 
speeds, etc. Circular Saw and Jointer — Ripping; Saw Pro- 
jection; Cross-cutting; etc. Sbaper— Adjustments; Guides, 
Patterns; Jigs, Fixtures; etc. Band Saw and Scroll Saw — 
Band Saw Hiades ; Ripping Curves; Tile Table; etc. Abra- 
sive Tools — Grinder, Buffer, Belt Sander, Disk 
Sander, attachments, etc. $7so 
ciel 


Group ‘‘A’’ Set of six books 


Practical Projects — 
What to Make and 
How to Make it... 
Material for many 
hours of enjoyment 
— most popular 
projects from Delta- 
Craft publications. ine books, as many as 41 projects in 
each. About 350 projects, at less than %4¢ apiece. 
letely illustrated and described to make construction easy. 
odern furniture, lamps, garden furniture, games, toys, etc. 
Sold only in combination with manuals above. 


- The DELTAGRAM 
. — the magazine for home craftsmen... 
Six times during the year, this information- 
filled magazine brings a welcome reminder of 
your thoughtfulness. Packed with plans, proj- 
ects, shop ideas, methods, news. Not included 
in combination of 27 books. Order separately. 
Check the coupon. 





7 Books for his... 


_— HoME WorKSHOP 


(or her) 


to fun, healthful recreation, and home beautification. 
. . . Every project, every idea has been worked out 
carefully in Delta’s own shop. And the cost of the 
books is low. Your gifts of Delta-Craft books will 
be mailed popes with cards bearing your name. 
. » . So look over your gift list now, and check the 


home workshop fans. Fill out the coupon below, 
and send it with your check or money-order today. 
Don’t forget to include a gift for yourself. 


GROUP “B’’—Ciassified Designs . . . 
A Whole Book on Each Subject! 

Projects arranged for quick ref- 

erence. Hundreds of plans and 

ictures show ‘“‘How to do it."” 

1 Lovely Lamps. Popular designs. 

19 Charming Chairs. andsome, durable pieces. One 
ning Projects. Dandy novelties, quickly built. Garden Fur- 
niture and Novelties. A swell collection. 40 Fine T. 

The finest of shop projects. Furniture Designs. Desks, . 
wardrobes, etc. Novelties. Small items. Profitable, intefest- 
ing. Toys, Games, Playground Equipment, Real momey- 


makers. Small Furniture. Attractive footstools, 
s se 
reel 
GrouP “E” 


magazine racks. 
Group ‘‘B’’ Set of nine books. 
“How to Pian a Home Workshop”’. . 
Fifty-six pages, helpful, practical. Detailed 
plans; pictures; guidance in sel 
tools, building cabinets, etc. “ sg 
Money With Delta Tools”: What to make-— 
how to make it — where to sell iff as 
full-time business or side-line. “Practical 
Finishing Methods”: Step-by-step instfuc- 





tion on any type 
of finish for any 
material. Stain- 
ing, polishing, 
bleaching, var- 
nishing, etc. 
pages. 

Order these 


three 
ie, BOC 
for only 


Full year — § = Editor, Delta-Craft Publications — THE DELTA MFG. CO., 683A.E. Vienna Ave., 


Combination of 


Group “C""— 
O “The Deltagram” 


My Name 


DELTA 
MI LWAU KEE 
Power Took 


Send books to (name) .. 


CNP cccecccecccscesccccsccceces 


JANUARY, 1944 





OI am enclosing check or money-order for...........-. 
am enclosing gift card or cards. 


oaO¢ . jroup “A” —6 Operating Manuals ........ $1.50 
. Group “‘8B’’—9 Classified Project Books.... 1.50 
A”’and’*B”’ 3.00 

— year’s subscription . 


Address... .....22.2-200. coco ne none noe oe 


BODIED. cccccccececncocccecececcsesceses 


~~ amount) covering books checked below. 

C) You are to supply gift card(s) bearing my name. 
Group “‘D’’—6 Manuals and 9 Project Books $2.40 
Group “‘“E’’*—3 eee 85 
Group ‘‘F’’—— All 27 books shown 4.20 
50 


oo- ec ccccccccccceccs (..--) State 


-(..--) State 


Use separate sheet for additional orders 


Buy Wer Savings Bonds and Stamps regularly. 











Royalton 
TOWNSMAN 


ROYALTON S$ 
Silver Crown 
the <6 : Greer 


In the inner circles of pipe devotees, 
quality ranks first— and the password 
is Royalton . For this superb pipe 
adds that extra something to make a 
good tobacco iaste better. Pre-tested 
for fine craftsmanship 

if your dealer is short of Royaltons, please 

remember that great numbers of these pipes 

ore going to men in ovr fighting forces 


WHEREVER BETTER PIPES ARE SOLD 


© 1943. Henry Leonard & Thomas, Inc., Orone Pk... N.Y 


The Seabees Can Do It 


(Continued from page 57) 


smashed, the controls shot away. To anyone 
but a Seabee it was not worth scrap iron. A 
repair shop in the States would have asked 
two weeks to do the job, yet the Seabees had 
the shovel rebuilt and operating in two days. 

Getting the most out of equipment is a 
Seabee hobby. On one spot near a Japanese 
air base, the Seabees built an airfield in rec- 
ord time. Carrying surfacing six miles to 
the runways, the dump trucks averaged 250 
miles per day. Spark plugs were cleaned 
with blowtorches; air compressors were 
kept running 23 hours per day, and steam 
shovels, draglines, and caterpillars worked 
around the clock. The runway, 6,000 feet 
long, built across the island with a 16-foot 
cut through a granite ledge, was finished in 
28 days. Ack-ack kept the Japanese dive 
bombers away until the job was done. 

When Seabees were sent to Trinidad their 
equipment had to be shipped five times, on 
account of submarines, before it finally ar- 
rived. Private contractors were stymied; 
they said it would take 77 days to finish a 
job. The Seabees waded in, used their own 
material, and had the barracks and other 
buildings up in 27 days. In addition, they 
completed other unfinished jobs and, for 
good measure, built themselves a complete 
theater with stage settings, scenery, and 
“Earl Carroll” fittings. In another area, 
when refrigeration units failed to arrive, 
they improvised two Quonset huts into cool- 
ers and saved a huge shipment of fresh meat 
from spoiling. 

Prior to America’s entrance into the war, 
naval bases and other outpost defenses all 
over the world were being built, under the 
preparedness and lend-lease programs, by 
civilian contractors and technicians, and 
construction gangs composed of American 
skilled mechanics, electricians, carpenters, 
welders, plumbers, painters, masons, and 
engineers. As civilians, however, the work- 
ers were often hard to control, and after 
Pearl Harbor military authorities organized 
them into a new enlisted arm of Uncle 
Sam's defense forces. 

Credit for the formation of these Con- 
struction Battalions, which are commanded 
by officers of the Navy Civil Engineer Corps, 
goes to Rear Admiral Moreell. The first 
regiment was authorized in December, 1941. 
In a three-week training schedule the re- 
cruits absorbed as much military knowledge 
as could be crammed into them between 
6 a.m. and 9:30 p.m. by Marine top ser- 
geants and Navy bosuns’ mates and quarter- 

(Continued on page 200) 
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pp ugk---BUTRH $0 Gey7,, 


PROTECT YOUR PRECIOUS MOTOR y 


@ Your automobile motor is precious. It must be up a Protection Program, step by step. He will 
watched, protected— its long life insured. tell you which symptoms are dangerous, and rec- 
Watch the piston rings, especially. At the first ommend the remedy. 
sign of ring failure, install new rings—to save oil By this method you can insure the long and eco- 
and gasoline, and to check cylinder wear. nomical operation of your precious motor. 
If you have not seen your motor service man re- 
cently, you should do so immediately. He will set HASTINGS MANUFACTURING COMPANY HASTINGS, MICH, 
Hastings Mfg. of Canada, Ltd., Toronto 


It’s a privilege to buy War Bonds 


JANUARY, 1944 Buy War Savings Bonds and Stamps regularly. 








The Seabees Can Do It 


(Continued from page 198) 


masters. When the grind was over, they 
could handle all types of weapons from hand 
grenades to machine guns. Their job was 
to build—and having built, to be able to de- 
fend. They were ready for anything—sal- 
vaging ships or building airfields, sea ramps, 
docks, camps, jungle trails, and bridges, 
often doing it under fire and always doing 
it in a hell of a hurry. 

The Seabees represent 60 different skilled 
trades. The poorest-paid Seabee gets $54 
monthly for home service, and $64.80 over- 
seas. A petty officer gets $126 monthly at 
home and $161 abroad. Fifty percent of the 

:; recruits are proving physically acceptable, 
oe. wk son ym ype a and training at the $20,000,000 Camp Endi- 
things he is fighting for . . . from the candles cott, in Rhode Island, does the rest. 
on the dining table, lighted to $peed his return, Today the scrappy yellow-and-blue Sea- 
to all the familiar memories of the country bee emblem—a bee with a spitting machine 
he calls home. Send him Pictures. gun, a wrench, and a hammer clutched in 

“Good Pictures” its feet—-is found wherever soldiers, sailors, 

This $6-pege booklet is and Marines are fighting. pean = 

published by Argus to —_ — troops return home, Seabees will still be on 

a Anny se ay the job, salvaging, building, and repairing 

Get your copy by sending the ravages of war. Where today they are 

Ag Ky Arbor, building to win the war, tomorrow they will 
: be building to win the peace. 











Letters About Auto Ailments 
Win Readers Cash Prizes 


ALMOST every conceivable auto ailment 
from gremlins in the generator to mice on 


Here’s already colored Wd€axX _ the motor was represented among the scores 


of entries submitted by readers in our recent 

. . 
mn HARD-TO-GET COLORS contest on unique car troubles. Many of the 
el : ee ‘ letters revealed a skill at deductive trouble- 
ee ee ee eee shooting worthy of Gus Wilson at his 


in @ table top ... or want to bring back s ' . . 
; . ‘ —s keenest. Here is the list of the winners and 
the rich, mellow finish on an old piece 

their awards: 


of cherry, maple, or pine furniture . . . 
or finish a repaired section to match a 
older wood . . . here's an assortment of FIRST PRIZE, $5 
colored woxes all ready to use. Claude W. LaRue, Chicago, Illinois 
Shinola Wax Shoe Polish in Tan, 

Brown, Oxblood, and Block, applied SECOND PRIZE, $25 

and finished as any other wax, is also 

grand for models, leather, linoleum, 

while Shinola Tan is swell for autos. Re- . . - 

=~ Shinole ts tens for shoes! Third to seventh prizes, $10 apiece: Carl Wildey 

member too mee % ee Crown Point, Ind.; Norman Loeber, Van Nuys 

Calif.; Lester Standley, Nichols, Conn.; Otto 

¢ Gruenberger, Milwaukee, Wis.; and Thomas A. 

KEEP ’EM Faulkner, St. Paris, Ohio. Eighth to seventeenth 

prizes, $5 apiece: D. G. Linton, Toronto, Can.: 


SHINING WITH ‘ a y on are Lieut. William W. Nivin, Camp Davis, N. C.: 


Horton Hicks, Opheim, Mont.; Eugene G. Glick 


Akron, Ohio; Frank J. Meinen, Chippewa Falls 
Wis Richard S. Bennion, Minneapolis, Minn 
N Henry Clark, Jamaica, N. Y.; J. W. Grosdidier 
San Diego, Calif.; Lynn C. Watson, Birmingham 


iN ALL COLORS: TAN — BROWN = OXBLOOD = BLACK Ala.; and Raymond A. Klemmer, Twisp, Wash. 
200 Buy Wer Savings Bonds ond Stamps regularly, POPULAR SCIENCE 


Clifford Younger, Glendale, California 








’ WARTIME ANNOUNCEMENT! 


Revolutionary RADIONICS Product of Great Importance 


For Ld Hard ef Wearing — their Friends and Families 





Zenith Radio Corporation 
CHICAGO 


orrrce oF 
€ F mcDonaco, JA. 
ee O8 


To: Manpower Authorities, Employers, Physicians, 
Parents, Teachers and Hard of Hearin 
everyone's maximum efficiency 
twenty years ago. I 
of the hard of hearing 
years rected Zenith's re- 


scienc 


wearable hes aid that scienc 


country's manpower cr 
Since I lost the hear 
have been acutel 
pioneering in r 
toward develor 
uce 


$ 00 m company has spent milli ° > industry tens of millions 
: esearch. T! C been pal y llions of 
ssearch his research h been p for : f lli 
pur s of radi 


READY TO WEAR 
COMPLETE 
—WITH RADIONIC TUBES 
—CRYSTAL MICROPHONE 
AND BATTERIES 
. . « Liberal Guarantee , spteaw.- 
* th ’ i 1 uy f com lete radi sceiver f less with 
1 r is spered in Europ sia, or South 
r ad . ) $200 for a 
the room 





oduction of radio 
iperb hearing aid 


of the few 


TO PHYSICIANS: A detailed 

scientific description will be sent 

upon request. Further technical ITH IONIC } sost battery upkeep wear 
detsits will appear in medical . ; od re rt it . erystal micro 1e ar 
“3 wil 0 a ) r quar f the of the better vacuum 
* ‘ ieee r nents of jay sy { ron one. } C 2 need be 


ten 


journals 


There are cases in which deficient 
hearing is caused by a progressive schoo 
disease and any hearing aid mas 
do harm byw giving a false sense of 
security herefor wer m 2 a 
« There € € rece Even 3 th never makes a 
mend that you consult vour ovolo oF 77 
n the good wili o! 
gist or ear doctor to make sure a revol 
‘ hus egins 2 A 
that your hearing deficiency is the Thus beg 
cost of hearing” withi 


tpe that can be benefited by the 
use of a hearing aid 


* 
Seeeeeeeeeeeeeeeeeeeeeee 
The Zenith Hearing Aid can be President, 
supplied only by your Zenith fran- Zenith Radio Corporation 
chised Optic tan or Optometrist 
(no home calls or solicitations). 





Write for Free Descriptive Sooklet 
ADDRESS DEPT. PS-1, HEARING AID DIVISION RADIONIC PRODUCTS EXCLUSIVELY 
ZENITH RADIO CORPORATION + CHICAGO 39, ILLINOIS WORLD'S LEADING MANUFACTURER 
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MAKE THIS A 
TO MAKE THIS UNIQUE 


NORTHLAND Ass 5) SAVING TEST 


h i fm i * Will you permit us to send you at our risk 
ri $s as + the Vacu-matic, adev own er ners 
everywh are praisin nstall it on your 

( ear. Test hat sor risk. U nless it trims dollars off 

your gas bills by a. ak to 20% on gasoline con- 


sumption, gives more power, quicker pickup and 
faster acceleration, the test will cost you nothing. 


+ Let Northland skis help you make this a“ i Automatic Supercharge Principle 
a brighter, happier Christmas ... a \o 2 Tswopercharge prince by eotomatcny ada 
Christmas to remember! They're the pe vaeetygen drawn free from the 
overwhelming choice of champions, so 
whether you're giving or receiving, make Qenstroctedetctzparte | Bees sober jand plovi ras Fe _— 
sure your choice is Northlands! the factory. Basil 

Guichlyinetalledbyany: 

3X SEND 10c FOR THE NORTHLAND SK! MANUAL Sae in afew 
48 pages . . . 82 how-to-do-it illustrations . . . FOR INTRODUCI * truck owne name 
edited by Hannes Schneider . . . crammed with a ae see nie peemnget yours Free. 
ski knowledge. Or write for FREE folder, “HOW The Vacu-matic Street, Wauwatosa, Wis. 
TO SKIL.” This offer not good in Canada. 


_— 


in 
ouer air Ete the heart o oft the egas eniztere, it is 
automatic 





110-VOLTS AC 
NORTHLAND SKI mre. co. from DIRECT CURRENT 


94 MERRIAM PARK, ST. PAUL 4, MINNESOTA with KATO KONVERTERS F Furnish stand- 


32 or 220-¥ 
"The Worl n turers” rm Good deliveries Hy sizes 350 

* * * * - e" ° Lorgest Ski Menvfoc * * through 1500 watts on priority orde rs. 

Good deliveries on 5. 719, 15 

KW generators ater & of motor 





enerators, frequency changers and 


a igh frequency SSnsrakers. 
KATO ENGINEERING CO., 
109 Elm St., MANKATO, MINN. USA 


Electricity for Any Job—Anywhere 


ONAN GASOLINE DRIVEN ELECTRIC PLANTS provide 
electricity in locations where it is not otherwise available, 
and for emergency and standby service. a Easy to yt 

; ; : grow. The four bes 

Thousands doing @ winning job in the colors, a lic-Pkt. of seeds 
wor. 9 of each, (0c value, all 4 postpaid 

Sizes from 359 to 35,000 watts. A.C. for just 10e, Send dime today! 

50 to 800 cycles, 110 to 660 volts. Burpee’s Seed Cataiog Free--Flowers and 

D.C. 6 to 4000 volts. Also dual Vegetables for ic BURPEE eco. 


. ATLE 
AL. and OL, extgel models. ___ Philadelphia 32, Pa. - “Stinton, tow lowa | 


Details gladly furnished. . 
D.W. ONAN & SONS 
Lisi Royalston Ave., Minneapolis, Mina. | . - 


Ottawa Loc SAw {Write for 7, wise SS 
Ame PUT THIS OTTAWA t0 work tor you. | AREAL (over. MEND the HOLE for 


eS MONEY! Wood is valuable. 
p Does more than 10 men. Easily SPREADS ON like butter Dries 


operated. Falls trees—and saws ——— tough overnight — = Non 
~ limbs. Use 6-hp. engine for Gx) Sed Snererget. Went come 























other work. 


OTTAWA MFG. CO wa So-Lo: bite sTeats STORES 


RN ARE WELDING 


@ Learn the practical way. by do- 
on fot ing. at one of the country's finest 
den sf trade schools. Fully equipped to 
Ww be train you to pass tests for profitable 
: a wer pliant jobs. 


A NON-PROFIT INSTITUTION backed by a 
long-time leader in the welding field. Indi- 
vidual booths. machines and instruction. 
Costs you only for materials used. Train 

now for this highly essential war 


7ic HOBART SCHOOL Vpeakakeemeiens 


HOBART BROTHERS COMPANY 


AS AL LSD Box P-141 TROY, OHIO 


HOGART “One of the Worlds Largest Bu//ders orf Are Welding Eguipment.” 
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Despite its unusually low price, this heavy DURO 16-inch production Metal Cut- 
ting Band Saw has many cial features not found in machines costing several 
times as much. It is ideal er cutting tubing, extruded shapes, bar stocks, metal 
sheets, casting gates, plastics, brake linings, hard rubber, slate, fibre and many 
other materials. Can be adjusted to obtain standard wood cutting speeds by a flip 
of a lever. Some of its special features include: Heavy machined cast iron trun- 
nion; special roller blade guides which reduce blade crystallization and lessen 
blade breakage; new design which permits all adjustments to be made from front 
while saw is in operation; New Departure Ball Bearings; machined dove-tailed 
ways with adjustable steel gibs; many other advantages. Metal cutting speeds: 
236 and 596 R.P.M. Wood-cutting speeds: 2360 and 5960 R.P.M, Available on 
priorities only. 


Send for New DURO Catalog 


For full details and prices on the DURO 16” Metal Cutting Band Saw send for latest 
DURO CATALGG using coupon below. Also lists specifications and prices of complete 
line of DURO single and multi-spindle Drill Presses, Circular Saws, Jointers, Routers, 
Shapers, Grinders, Lathes, Scroll Saws, Flexible Shaft Units and Portable Electric Drills. 


DURO “fOOLS 


MACHINE TOOL DIVISION 
ALSO MAKERS OF DBURO HAND TOOLS 


THE DURO METAL PRODUCTS COMPANY 
2669 N. Kildare Ave., Chicago, Hilinois 

Gentlemen: Please eend me FREE copy of 
latest DURO Catalog giving full specifications 
on new DURO 16° Metal Cutting Band Saw 
and other DURO Machine Tools 


Name 








YOU CAN EASILY MAKE 


Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


—Siee 


Big 10 Page Project and Idea Booklet with 
all sets—describes successful developments—points 
the way te new experiments. 


ALL LENSES NEW, fnely ground and polished, 
edges very slightly chipped—A SALVAGE BARGAIN! 


Set No. 301-N “Our Advertising Special’’ 15 Lenses for 
$1.60 Postpaid. For making your own powerful TELE- 
SCOPES, strong magnifiers, photo cells, rifle scope, 


telephoto lens, DUMMY CAMERA, Kodachrome viewer, Home repairs can be han- 


stereoscopic viewer, ground glass and enlarging focusing 
aids. For experimental optics, copying, ultra close-up 
shots, detachable Reflex View Finder for 35 mm Camera, 
and many other uses. 

Set No. 305-N “The Gadgeteer’s Delight” 35 Lenses 
for $5.00 Postpaid. Contains all the lenses in the 
above set plus twenty more expensive lenses increasing 
your field of experiment and gadget making. All our 
lenses are neatly packed and marked. 

Set No. 310-N “The Experimenter’s Dream” 6O Lenses 
and New Complete 50 Page Booklet—$10 Postpaid. 
Contains al! the ienses in the above sets plus 25 others 
that makes this sensational buy. The variety of lenses 
in this set will enable you to conduct countless experi- 
ments and build a wide variety of optical equipment. 


JUST COMPLETED! 
50 Page tlustrated idea Booklet “Fun With Chipped 
Edge Lenses” Only $ booklet with Lens Set 


1.00. This 
makes a unique gift for the experimenter. 
PRISMS! $1.00—$1.35—$2.25 
Set of 3 of the above sizes complete $4.50 
Limited Number! Hurry! 


EDMUND SALVAGE CO. 


dled at the 7 of a hat with 
Weldwood Glue. 

Mixed just by adding tap 
water, it can be used at once, 
sets fast _(jobs can be light- 
worked in a few hours) and 
it makes a permanent bond. 


Your hardware store or lum- 
ber dealer has handy packages 
of Weldwood Glue in 10c, 
5c, 50c and 85c (1 1b.) sizes. 
Get a can today or send 25c 
and your dealer’s name for 
a trial 3% oz. sample. 


Weldwood Glue 
Has Everything! 
1. Tremendous 
Strength. 2. Water- 
proof, Bacteria- and 
Rot-Proof. 3. Quick 
and easy to use. oe 

heating. No waiti 
4. Economical. 5. 
Applied cold, quick 
setting.6.Stain-Free. 
Supply limited due 
to Uncle Sam's war 
needs, 


UNITED STATES PLYWOOD CORPORATION 
(Weldwood Glue Dept. 12) 103 Park Ave., N.Y. 17, N.Y. 
“Makes the glue line the SAFETY line” 








. 27 W. Clinton Ave., P. O. Audubon, N. J. J 


WATERPROOF 6..U8 











HOW TO... 


THIS WINTER 
WITH SMOOTH -~ON 





Air leaks . below or above 
the furnace. or in the flue .. . 
are a frequent cause of fuel 


waste 


Stop these leaks . . . reduce 
vour fuel bills help to con- 
serve fuel by one applica- 
tion of SMOOTH-ON 
easily and quickly, without 
‘dismantling any parts. The ex- 








pansive property of SMOOTH- 
ON tightly fills all openings 
and makes an iron-hard seal 
which is not loosened by eX- 
pansion or contraction 


SMOOTH-ON is equally ef- 
lective tor stopping leaks of 


steam water or air due to 





eracks in boilers heaters 


pumps or. piping . makes 





low-cost lasting repairs of 
equipment that you cannot re- 
place because of war-time con- 


ditions 


This many-purpose iron re- 


pair cement also stops leaks in 








automobile radiators or engine 
eylinders, and tightens loose 
fixtures, tool handles and hard- 
ware. Be sure to buy a can 
today and be prepared for re- 
pair emergencies 
Buy Smooth-On No. 1 in 1 

7-oz 1 lb. and larger contain 
your dealer, or if neces 
sary from us. For your protection 


insist on Smooth-On, used by pro- 
fessional repair men since 1895 


FREE BOOK 


Get your copy of our latest 40 page illustrated 
handbook. Shows how to make repairs. 


ers from 


rc wee eee eee eee eee oe 
Smooth-On Manufacturing Co., Dept. 58 
570 Communipaw Ave., Jersey City 4, N.4. 
Please send the FREE Smooth-On 
Handboot 


Buy Wor Savings Bonds and Stamps regularly. 


Germany's “Fortress Europe 


(Continued from page 53) 


they set in uniform rows; they pock the 
hills and stud the woodlands, four deep 
here, 10 deep a mile away. Scattered about 
them are rifle pits, machine-gun nests, and 
mortar emplacements. And, ever and al- 
ways, there is the mobile artillery. 

Beyond the first line is another span of 
open country whose every stream bank, 
hillside, and wooded knoll spouts death, for 
here again the mobile defense has taken a 
stand. Here, too, the tank battalions get 
in their body blows. 

And now comes the second line, which is 
an even heavier edition of the first. There 
are more and stronger tank barriers. More 
tank traps. More emplacements and heavier 
guns. More blockhouses, more bunkers. 
And still heavier artillery. The path through 
the second line will have to be blasted 
virtually a yard at a time. 

Again that deceptive open country. And, 
finally the third and last line. 

Here are the massive emplacements, the 
many-storied individual fortresses, the heav- 
iest artillery, the final word in tank traps 
and barriers. No shallow ditches here, that 
merely delay tanks; instead, there are man- 
made canyons, some of them a hundred 
yards across, some filled with water like 
medieval moats, others fitted with nozzles 
which can cover their floors with flaming oil. 

And here are mine fields, building up from 
the small Tellers to supercharges which can 
rip the earth like heavy artillery fire. On 
the heights are massed antiaircraft weapons 
which can be lowered to deliver awesome 
waves of devastating fire at ground level. 
Here, no doubt, are the rocket guns with 
which the Nazis, like all the other bel- 
ligerents, have been experimenting—weap- 
ons capable of great mobility and frightful 
destruction. 

Place this third line on the defensive side 
of a river and you have a position that 
must be hammered into dust before the 
invaders can get through. And remember 
that the lines of the Inner Fortress follow 
the rivers. Along these river valleys are 
rail lines on which the heaviest weapons of 
mobile defense can be quickly moved. Some 
of those lines lead directly into the minor 
fortresses; some lie just behind, where the 
big guns can pour their fire over embank- 
ments and onto the invader. These big guns 
include weapons that recall the Big Berthas 
of World War I. Such guns have been 
captured on the Russian front. 

At this point the attackers may face 

(Continued on page 206) 
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SPLIT-HAIR PRECISION FOR 
SPLIT-SECOND SHOOTING 


When a Tiger Tank is on the rampage and the next shot 
has to be on the button “or else,” there’s no time to 
fiddle with faulty equipment. It bas to be right! 
That's why, in thousands of war plants, and in the 
mobile machine shops of our armed forces, Atlas machine 
tool precision has won the healthy respect of the men 
who make and repair our weapons. 
Under grueling production schedules Atlas Drill 
Presses, for example, have drilled and tapped literally 
billions of holes with an accuracy that is reflected with 
deadly effect on the battlefield. 
For faster production . . . for precision .. . for low 
cost, Atlas machine tools are making a name 
for themselves under toughest conditions. \S 
SHAPERS Remember Atlas for the time when shop \e 
Now * equipment will again be available for non- ? 
+ BUY WAR BONDS war use — for you. : 


| Gila» sHor = 
foreme THe WAR ) ATLAS PRESS COMPANY 
————————w 155 NORTH PITCHER STREET * KALAMAZOO 13D, MICHIGAN 
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| Germany's “Fortress Europe 


(Continued from page 204) 


gas—the weapon of ultimate desperation. 
The invaders, however, will not only have 


| defenses against it; they will be able to 


WATERPROOF 


No. GT121—This watch can go places—sturdy, 
anti-magnetic, precision tested, 15-jewels. Has 
radium dial and hands, non-breakable crystal, 
waterproof strap, sweep second hand and stain- 
less steel back. SHOCK-RESISTANT. *39.75 


No. GT328—Seme, 17 jewel,, SELF. 
WINDING, SHOCKPROOF. | *59.75 


Attractively Boxed. Prices include 
Federal Tox. Postoge Prepaid. 
Write for Free Illustrated Booklet “GT' 
MAIL ORDERS PROMPTLY FILLED 


BELL WATCH COMPANY 


Time ond Life Bidg. Rockefeller Center,Wew-York, 20, WN. Y. 





UTILITY 
TAPE 


BETWEEN YOU 
AND THE COLD 


New pliable plastic 

stops leaks, saves fuel. 
Weatherstrips windows, 

doors, baseboards — 

caulks casements; makes 

packing, gaskets. 

EASY TO APPLY 

Unrolls like ribbon. Just press 
into place and it stays put. Does 
not crack, chip, dry out or shrink. 





About 80 ft. to a roll, At stores 
or $1.25 prepaid ($1.40 west 
of Rockies). 


Send for Circular 


. i = 
STOPS THAT 
A sure cure for condensation drip 


from tanks, pipes, walls, ceilings, etc. Apply with 
brush, trowel or spray. At stores or $1.90 for 1 gal. | 
prepaid ($2.10 west of Rockies). Free Circular. 


J. W. MORTELL CO. xanwaxer ni | 





return it, and with compound interest. 
There will be cities along the way, per- 
haps in the Fortress line itself; and in 
today’s war the city is a strong point, even 
a key defense position. The Russians proved 
that even a city battered to rubble is still 
not a city captured. In these cities there 
will be blockhouses and casemates com- 
manding all approaches. Under the streets 
will be a maze of tunnels and areaways, 
and set in the pavements will be turtleback 
turrets with heavy guns. In the lower 
floors of many buildings will be bunkers, 
walled with steel and concrete. The build- 
ings may be blown to bits, but the bunkers 
will still stand, reinforced rather than 
weakened by the mountains of rubble 


| around them. 


This, then, is the path to victory—a road 
leading from the beaches to and through 
the fortifications and into the Inner For- 
tress. Every bombing of Germany’s in- 
dustrial and munitions centers softens it to 
some degree, for no fortress stands inde- 
pendent of the men and materials behind it. 
When the big “push” comes, the Fortress 
walls themselves will quiver under our air 
attack. But the final, victorious attack must 
be made on the ground. A road must be 
blasted and hacked through the enemy’s 
jungle of guns, tanks, and blockhouses, and 
fighting men must go in and conquer. How 
it will be done is another story that cannot 
be told until the Fortress falls. But we do 
know the magnitude of the job, and we 
know that it can be done, and will be done. 


Ground Garnets in Plastic 
Give Nonskid Deck Coating 


A viscous plastic fluid, containing ground 
garnets and capable of being applied to sur- 
faces with a spray gun, has been developed 
by the Goodyear Research Laboratory, at 
Akron, Ohio, as a nonskid coating for the 
decks of our battleships. After being ap- 
plied, the fluid dries in a few hours to form 
a fire-resistant layer about 10 times as thick 
as two or three coats of paint. It adheres 
well to steel, concrete, or wooden surfaces, 
and has proved especially successful in pro- 
viding a sure footing in the areas around a 
ship’s big guns. It is also said to resist the 
corrosive action of oil and salt as well as 
washing materials. 
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it’s Going to Be a Real Christmas for Everybody Getting 


Building these authentic C-D scale models 
is the simple, quick, inexpensive way ol 
learning Flight eory. Design, Construc- 
tion and Split-Second Recognition of 
important War Planes. 


“CORSAIR” 

Navy fighter. “” “ 

30 3/16". C-D Mas- Lockheed “HUDSON” Bomber 

ter Kit SF-79 P-47 “THUNDERBOLT” Used for bombing, fighting, recon- / 
The ‘Flying Battleship’. 40,000 naissance. Called “Old Boom- / 

ft. ceiling. Span 30°,”. $4.00 erang’’ by British, for 

C-D Master Kit SF-81 4. N usually comes back. B 

493,” spa Cc- 

Master Kit SF- 95 





36-in. Industrial Training Models 
P-38 of Famous War Planes 
o -' “AIRA- 
“LIGHTNING” 2 { Butldthesebigs- | COBRA” 
peesly interceptor. . ft. span models.] Span 2514”. C- 
Each a realistic} Master Kit ‘or: 76 


, C-D nsnaned mit 
{ beauty. $3.00 
Douglas SBD 


it 174: it T78: “ . 
aK o. Messerschmitt Kit v7@3 Hawker ‘*Hurri ’ ““DAUNTLESS”’ 
Kit 7-76: Bell “Alra- Kit ee ving P-38 > Warkitn. hantect 

e oe < 

. Kit T77: Curt P-40 Ki “mM y ‘= 

“MUSTANG” (P-51) ‘warhawk'" tshown) " & “ome | ewiLpcaT” er. Used. by Navy 
Tough, vicious Santer. 350 ate of the Pacifi Ss s. § 

mph Span 27 73/16". C-D $3.00 Each complete Kit, heli $1.50 26! c-D Master $ 20 ag 

Master Kit SF-91.. 3 Kit SF-83 3- Kit SF-89 $3.50 


Huge 7-Ft. Super CONDOR Glider Soars for Hours 


Stronger, longer flights, more graceful lines, construction demsessnntt $}. oo 
fied. Easier than ever to build. Kit E-5019, only.. 











Send 5c for new 
No. 40 Cataleg 
See your dealer first. If he can’t 


supply you, order direct. Include 15c 
post-pack charge with ALL orders. 


Cleveland Model & Supply Co. a oa sree 








WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 


TODD SHIPYARDS CORPORATION __ ,, “ 
ene taninees © tne tem ee EVEREADY FRESH DATED BATTERIES 
The word ‘‘Eveready’’ is the registered trade-mark of National Carbon Co., imc. 


ere mee CUSTOM BUILT 


The Dennison Handy Helper says: 
*/WRAP IT TIGHT—MARK IT RIGHT” for, the | ddd i 














want a new 
new model, incorporating Hull's war- 
time engineering improvements. 

HULL MFG. CO., P.O. Box 246-E1, Warren, Ohio 


MAILING LABELS 








vee \ niente 


instruction Book \ dean 
FREE ¥ TD ne pee Are her 
Tt AY wens Per we Ie 











\ 
® Torreers stated 


asandarna 


AP) auntetatetets aad 


Y ysuarersdatoedy < we 
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Enables you to do 
© Juttner difficult calculations instantly without paper or 
. atade pencil—multiplying, proportions, division, extracting roots, 
SPECIAL Accurate, white composition face. Has standard A, B, C, D, 
. scales. 
COMBINATION OFFER ann & coe 
s ” > t For complete outfit, including slide rule, 28-page tuctentes in- 
tandard 10” Slide Rule and ote Pm: Pocket struction book, carrying case, send $0c (60c Foreign) , Ne RIG" 
Calculator for adding and subtracting up to ” Transparent 10” Slide Rule, with same six scales as above plw i. and tT. scales 
ALL 3 and Graph Rule graduated in phan rane hy and_inches on Reverse of Slide for problems in Frigonometry: Gunmetal Pinion 
—_— 00 ( Indicator; complete instructions 1. « Mailed postpaid tistaction 
N tL 3 for $1. cas ($1.10 Foreign) POSTPAI D. Guaranteed or money refunded (See Special Combination Offer.) 
ew “TRIG” 10° Slide Rule, with Pocket Calculator and Order NOW. 


nannies HEWIG CO., Box T-143, Grand Central Annex; New York City 
~~ ’ . 
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INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC ~ 


ARE WEL 


Victory Model Handiweld 
Arc Weider operates from 110 n ime a4 vei 
volts, A.C. or D.C. current same a e att Be S 4 
as other arc welders higher priced, } yuan appl® in & TB citi 
generates tremendous heat to weld 
ail metals. Not a toy welder that jf 
uses carbons. but actually uses 
standard coated rods—sizes BUILD THIS MODEL 
1/16” and 3/32”. However An accurate 13" scale 
due. to Priorities a generous a ' mode! of the famous 
eure ae 4 ay we Fey | Complete kit includes all 
pp c J ei J | 
Guaranteed not to burn out = i fittings — Only $5. 
oo ty BO By ; GET THIS BOOK — the only one of its kind. 
Take Victory Modei Handiweid Full of detailed drawings and photographs 
anywhere to job, operate right with —— tor building and rigging 
u'll find a thousand uses for this . > : 
You'll find a thousand use for % : ship models SHIP MODELS ILLUSTRATED 
apes eneqpente postpaid for only $2. 
Sb NO' MONEY. “We'll rush a MARINE MODEL CO., Dept. P-3, 29 W. 15th St., N.Y.C. J 
operating instructions, and ail neces- 
of a large jar and a small piece of ex 
as postman only $1.95 
Golightod return Victory oe 


ili Publier” ne" Bept"Z20s, Cincimati Onin QLLLA LLAMA LLL en 


i peobueTs “ine” Dept.” ‘1-205, Ci 205, Cincinnati, 

















Local “Store Route’ Plan pays men like you 
big money—steady '—in wholesale business of your 
own. No car necessary. Sell Vitamins to stores of 





other quick profit items. Many nationally adver- 
_ WORLD’ Ss Faseeern S co. 

mouldings, casings, drop-leaf tables. grooves 
“I bought a Foley Saw John A. Sandstrom, Box 517, Stow, N.Y. N.Y. 
Many days I earn as much 
“T left my old job last Sep- and we'll include FREE our BIG Catalog. 

Lej 

have a lovely business 


all kinds. New low retail price, 7 for 10c, opens 
vast rich field) Handle this salesmaker pius 200 
tised. No experience needed. Amazing facts FREE 
Write TODAY! 
“M days I $ 4f neer, Indiana 
rn as realtiaa as , Our six in. tool steel cutters. 
ea beading & jointing 1” wide $1.50, 112" $1.75. 
Postpaid. State size hole, List & folder free. 
Filer, one year later had 
all debts paid and also 2 _ FROMOLD 
$400 on a new home BUI = GENERATOR 
as $16." says J. H. Kel ' For Light or Heavy Work. 30-200 am- 
s. W.L. Tarrant writes peres. Complete PLANS 35c. Send today 
tember and in 10 months > LEJAY Mig. Co., 1323 ay Bidg., 
have filed 2,159 saws. We . ; 
worked up and cannot keep 
up with the work 


There are hundreds of 
saws to sharpen 
community 

homes by carpenters 


farmers, schools, mills Modernize Your Gun! Improve Your $ ! 


factories, etc. You can file 

them so much faster and Most durable grips made. Positively un- 

better with the Foley breakable! For Colt, Smith & Wesson, Hi-Standard. 

make up to $2 or $3 an hour. All hand saws, also band and Ortgies, Luger & Mausers in a wide choice of beautiful 

circular saws can be filed. No eye-strain, no experience needed designs in ivory, pearl, a onyx, etc. Low prices. FREE 


with the FOLEY AUTOMATIC SAW FILER CATALOG. Dealers Wante 


SPORTS, INC. ,(Mirs.) 2450 N. Clark St, Dept. S-1, Chicago, Hl 
Faun rane 2S FOLEY 


ness now during war-time, and be ready for SAW FILER 
the big peace-time building boom that is 











sure to come later. No yen priority appli 
cation required—detivery guaranteed. Send 
coupon today no salesman will call a r 




















FOLEY MANUFACTURING CO For High School & College 
FOLEY MANUFACTURING co. Students. Send 5c for ere 
119-4 Foley Bidg., Minneapolis 13, Minn. ture and Retail Supply Catalog. 
Please send FREE PLAN on saw filing J. 4. WINN mFC. co., Dept. 101 
business 124 W. 23 St., New York 11, N. Y. 
Name 


iddress 
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Refusing smokes and chocolate bars, 
Trading batteries from the tars, 

This chieftain made them wonder why, 
But now they see he’s a clever guy. 


SO sae 
 arran a. 
TO tu naee 


You can’t buy them as before 
When it’s over there'll be more 





[sex $20] ENGINES IN STOCK 


The G. H. Q. miniature gasoline engine that 
really operates is still available. Over 15,000 
sold in the last year. 1/5 H.P. Complete with 
flywheel and propeller, fuel, 15 accessories 
and full instructions. Fully bench tested and 
ready to run. For boats, planes, midget cars, 
etc. Send only $1.00—Shipped Collect ©.0.D. 
same day. Send 25c for Catalog of hundreds 
of hobby items. 








GHQ MOTORS, Dept. SV, 40 East 21 St., New York 10, N.Y. 


SIGN 


SHOWCARDS Sam 








EASILY**°EXPERTLY 
PAINTED~"*LETTER PATTERNS 
Mare FOR POLES JOHN F. RAH 

OLDER / 1330-33 N. CENTRAL AVE. 

CHICAGO Si, ILL. 





OTTAWA 
MaTRACTOR 


Falis deoo~Outatae SAW 


Uses Power Take-off any trac- 

tor. Direct drive. Long stroke. Saws fast. Write for FREE 
Easy on fuel. Thousands ci outta users. Book and Prices 
Big labor saver. Low in Pri 

OTTAWA MFG. CO., D101. ‘Forest Ave., OTTAWA, KANSAS 


“ae MV man 


SHEETS J. H. WILLIAMS & CO., BUFFALO, N.Y 





BY “YANKEE” wan't 


Time saved in the Battle of Pro- 
duction shortens the days te Victory 
. and “Yankee” 


Tools save time. A minute here and a 


Fine Mechanics’ 


half-minute there seem unimportant 

in themselves. Multiplied by the thor- 
sands of “Yankee” Tools in service, they 

total hundreds of man-hours. . . . For 
nearly half a century, “Yankee” on tools has been 
the mark of ingenious and dependable perform- 
ance —of faster and easier work on countless jobs, 
Safeguard your “Yankee” Tools. They are weapons 
of war and must be treated right. And when they 
again become tools of peace, you will find them 
immediately useful for your post-war needs. 


“YANKEE” TOOLS 


make good mechanics better 
North Bros. Mfg Co., Phila. 33, U.S.A 
Established 1880 


Makers, also, of “Yankee-Handyman" Tools 


DRILL PRESS OWNERS! 


HERE’S 1 TOOL wiTH 5 DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 

PLANES & SURFACES + PANELS & BEADS $ 75° 
ROUTS & GROOVES + RABBETS + TENONS COMPLETE 


secrete Sua PRP Vaal 


Has 300 eq. in. smooth work« 
eurfac 





nes ! 
Guaranteed Rarmicas tc to ari” press. 
in use. SOLD ON important workshop 
— EY BACK “GUARANTEE. Full re- uses-a rea 


— ~cesnten of $7 50—or C. 
RISK NOTHING. Free literature. 


BARRON TOOL CO., INC. 


370 architects Bidg., Detroit 1, Mich. 








FOR SKIING 
AND AFTER 


Uncle Sam +“ the manufac- 
ture of some Bass Ski Boots. q 
take a look for your pair. Good x 
Skiing still Begins with Good 
Bass Boots! As for war-scarce 
Weejuns, they're worth waiting 
for if you can't find them now! 





QD $hf PAL 2OT. Ss 
WEES UNS 


FREE sookaer 


Write today for illustrated 
booklet of available Bass Out- 
door Footwear for men and 
women. 

G.H. BASS & COMPANY 
4] Main Street, Wilton, Maing 
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A REAL Money Maker 


for farm or factory. Uses 
cheap liquid fuels. Pays for 
itself out of savings. 


MAKE MONEY 


Start a wood saw- 

ing business turn 
spare timber into cash. Factory prices; 
cash or terms; FREE Catalog. 


WITTE ENGINE WORKS 
1600 Oakland Ave. KANSAS CITY 3, MO. 











WORLD’S LOWEST PRICED 


Vest Pocket Size 
FREE TRIAL 
eeeat jas GIFT. GUARANTEED AC 250 
AT > Ope rs & with only ONLY $ 
« Adds, subtracts. multi TOTAL CosT 
SEN 


ounts UP to te nm mil 
s for tse 2) “tg? ar —~K - MONEY 

NEY BACK GUARANTEE. Send 

Pay Postman onty $2.50 pie post 

full cash if outside } Money Gack in 

io ove 1 not delighted. “AGENTS WRITE. 


CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 438, P. O. BOX 1118 CHICAGO, ILLINOIS 


Buy Wer Savings Bonds and Stomps regularty. 


A precision built and engineered single 
cylinder model engine. Reverse or 
clutch gear. Automatic oil and water 
Scale %” to 1”. 11%” x 6%” 

(not a toy). A counterpart of and oper- 
ates at pressures com- 

_ parable to Modern 

=” Marine Construction. 


- Send $2.50 for 11 

its ——~, pages scale drawings, 

including boiler layout and actual photographs, or 25c — 2 views, 

including boiler, ete. Available rough casting kits, $12.50, or 

semi-finished casting kits, $22.50. Limited number completed and 

shop tested engines (less -control valves), $58.50 — order today. 

STATIONARY ENGINE plans and specifications, $2.50. 
Write Model Division, 202 No. Division Ave. 


The THOMPSON ENGINEERING CO., Grand Rapids 2, Mich. 
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SAID AAU AD Ee 


1. UTILITY TRAINER—2 PLACE. 2. PRE-FLIGHT 
TRAINER. 3. PRIMARY GLIDER. 4. HIGH PER 
FORMANCE SOARING GLIDER. Engineered 
corries CAA, NR license. Reasonable. Write 
for free 3-view prints 


CALORIRA 8 AERO GLIDER co. INC. 


18 . Los Angetes 44. Calit 











Amazing BOOK for You 
Harold Hunt wants to send you his big re 
14 Catalog 


Send only 10c¢ to cover postage and handling 
CRAFTSMAN WOOD a co. 
Mary be - _ Dept. 8-4 _ Cheage 8. . 


Devoted to model yy 29 operating, . 
exclusively! Numerous construction p 
for advanced or beginner Pre fusely illustrat 
ed, detailed building pians. If sold out at 
news-dealer or hobby shop. enjoy publishers 





Burpee’s 
ETABLES 


Py eh lg — 5 PACKETS 


Tomate—a l0c-Pkt. of seeds 


A/T.) URPEE CO. 
PHILAD HIA 32, PA. or CLINTON, IOWA 


ITALIAN ACCORDIONS 


HAND MADE. mi best. Lowest prices. Buy direct fro 
Factory save money. Send name and address for 
FREE ecatalc a 

re aP. soomept Acc. MFG. CO. 
323 W. POL ST... EPT. PS-1 CHICAGO, ILL. 








ILLUSTRATED COMIC BOOKLETS for adults (vest pocket 
size). The kind you like! 10 different booklets sent for 50c 
of 25 assorted for $1. Shipped prepaid in plain wrapper 
No C.0.D. orders. Send Cash, Stamps or Money Order 
GRAYKO, Dept. A-121, Box § 520, G P.0., New York 





HIGH BLOOD PRESSURE. 


A DANGER SIGNAL 


Often associated with Hardening of the Arteries, 
a Stroke, Paralysis. Heart Trouble, Kidney Disease 
and other grave complications. Resultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
3lood Pressure Book today. No obligation 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 








CIGARETTES 
ALL STANDARD BRANDS 
Luckies— Chesterfields 

Morris 


Pall Mall — Tareyton 
Kool - Raleigh - Fatima 
Viceroy — Sheffields Qeiscimii 
Regent—Fleetwood Wigs 
PERFECT ARRIVAL GUARANTEED! nae 
Minimem 3 Cartons a 
Include Postage as follows within 150 miles: 
¢ For 3 Cartons, Ile * Add Ic for 
each additional carton over first 3 
Distant orders reqevire extra postage, 
SHIPPED SAME DAY ON RECEIPT OF 
CHECK OR MONEY ORDER 


Thousands of satisfied Customers. 
This is our 24th year in Business.’ 


' Eliminates errors. Saves steno-copying, 








WRITE FOR COMPLETE PRICE LIST 


SILVER ROD 


Dept. S, 14 Journal Square, Jersey City, N. J. 


SPOTTER 
TELESCOPE 














1.39 


20 DAY FREE TRIAL 


or spotting planes, ships miles away. People 500 yards away 
s 100 yards distant! 5 miles appear as 1 mile. SPOTTER 
ically ground lens, plastic eye p 





nd 
Try for 20 days at our risk! fF 
NO MONEY. Just pay postma 
+ Cash orders sent postpaid! < 
scopes may be curtailed as it has been on binoculars 
TELESCOPE CO., 7759 S. Haisted, Dept. S-120, CHICAGO. 


A HARLEY-DAVIDSON 
for Me After Victory! 


Buy War Bonds NOW -- and own s new 

_ Harley-Devidson after Victory! You'll 
[ss fp thrill to greater performance than ever, 
a 7 made possible by the severe tests of war- 
1 J time action! Write today for FREE 
} copy of ‘‘Enthusiast’’ magazine filled 
with motorcycle pictures and stories, 


N 
HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee, Wis. 














Toread | He" "| YD 
Thread Length =| 7/42 te | 2 


Weight, Grams | 8 | 3% 2% 











Actual Size V-Plug 
Champion spark plugs for model gas engines give the same 
dependable performance as their larger counterparts. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One-piece construction, 


CHAMPION 


SPARK PLUG COMPANY + TOLEDO, OHIO 
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ANYONE, ANYTIME 
CAN MAKE PHOTO-COPIES 


QUICKLY 


The most 
USEFUL 


copying method 
ever perfected 


The accureey, ease and speed with 
which A-PE-CO photo-copies are 
made by anyone, are creating hun- 
dreds of new users. This modern, versatile, low- 
cost method makes photo-exact copies of anything 
written, printed, drawn or photographed. Expe- 
rience proves that A-PE-CO quickly pays for itself. 


LEGALLY ACCEPTED PHOTO-COPIES OF 
@lLetters © Records ® Blueprints © Shop Orders 
© Pictures © Receipts ® Drawings ® Documents 
Same-size copies of anything up to 18” x 22”, 
tracing, 
pane. No camera, Socusing. film or mov- 
ing parts. ny employee quickly becomes expert. 
Lowest investment in equipment. Use on any desk 
or table. You need A-PE-CO. Let us show you 
how you can use it to expedite office and shop copy- 
ing. Immediate yr mt See why thousands are in 
satisfactory use. Send for A-PE-CO folder—today. 
MENT CO. 
Hinois 


AMERICAN PHOTOCOPY EQUIP 
2849 No. Clark St. Dept. HU-1 hicageo 14, 1 
Representatives in principal cities and Canada. 





F REE! LATEST, MOST 


COMPLETE RADIO 
(Pre. PARTS CATALOG 


Mika) EVERYTHING in RADIO and 
=m. ELECTRONICS for War Train- 
ee ing, Maintenance or Repair 


It's the most complete, up-to-date BUYING GUIDE 
available! It contains latest “supply data” on radio and 
electronic parts available without priority for repair and 


ariite 


replacement—p/us everything in war training kits, books 
and equipment! Whatever you need—you'll save time by 
getting in touch with ALLIED frst. Send for this big 
free catalog today. 


RADIO'S FINEST BOOK VALUES 


Specially prepared to aid radio training in schools 
and industry. Full of valuable data. Send for all six? 
Radio Formulas and Data Book No. 37-752. . 10 

Dictionary of Radio Terms No. 37-751. . 10 
Radio Circuit Handbook No. 37-753. . 10 
Radio Builders’ Handbook No. 37-750. . 10 
Simplified Radio Servicing No. 37-755. . 10 
Radio Date Nandbook No. 37-754. .25¢ 
All Six Books No. 37-799. .75¢ 


ALLIED RADIO CORP. 


833 W. Jackson, Dept. 7-A-4, Chicago 7 


ALLIED RADIO 


Buy Wear Savings Bonds and Stamps regularly. 











South Bend Engine Lathes 
and Toolroom Lathes are 
made in five sizes: 9", 10", 
13”, 14%", and 16” swings, 
with bed lengths from 3’ 
to 12’. The Turret Lathes 
are made with 9” and 10” 
swings. They are fully il- 
lustrated and described in 
Catalog No, 100-C, 





Post-war employment and prosperity depend upon quick resumption of nor 
mal peace time civilian activities, production, and services. To furnish lathes first 
to those who will be ready to use them (but cannot qualify for a war-time priority) 
South Bend Lathe Works now offers a practical post-war priority plan. 


To take advantage of this plan, place an order now for the lathes you want 
No down payment, no deposit is required. Should conditions necessitate, you may 
cancel the order at any time. All we ask is that it be placed in good faith. 

When your order is received, we will issue a numbered Post-war Priority 
Certificate. As soon as materials and manpower are released for civilian produc- 
tion, South Bend Lathes will be shipped in accordance with the Priority Certifi 
cates. Certificate holders will receive the first South Bend Lathes to be thus 
released, up to 80% of our production. The remaining 206 will be reserved for 
returning service men who may need lathes. 

All standard South Bend Lathes, embodying the improvements developed in 
meeting exacting war production needs, will be available. No revolutionary mod- 
els or design changes are to be expected. There will be no price increase— unless 
material or labor costs, or other conditions beyond our control, require it. 

Here is a practical first step in putting your post-war plans into action. Send 
for Catalog No. 100-C and full information on this plan. Choose the lathes that 
meet your needs... place an order now, and be sure of earliest possible delivery. 


Buy War Bonds Now...Save for Lathes 


SOUTH BEND LATHE WORKS 


SOUTH BEND 22, INDIANA LATHE BUILDERS FOR 37 YEARS 


Bu," War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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What To Do When 
Emergency Strikes! 
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THE NEW PEOPLE’S PHYSICIAN is 
absolute necessity to the mother sa 
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Prevention 


1,000 Ailments, 


and Treatment 
Diseases, 


of Over 
Injuries! 


innumerable Home Remedies 


Acidity 
Alcoholism 
Anemia 
Appendicitis 
Arteriosclerosis 
Arthritis 

Asthma 
Auto-intoxicetion 
Backache 
Bladder Diseases 
Blood Poisoning 
Blooed Pressure 
Breast Diseases 
Bright’s Disease 
Bronchitis 

"urns 

Cancer 
Cataracts 
Children’s Diseases 
Constipation 
Convulsions 
Diabetes 
Diarrhea 
Diphtheria 
Dislocations 

Ear Diseases 
Epilepsy 

Eye Diseases 


Fainting, First Aid 
Fever, Fits 
Fractures 
Frostbite 
Cangrene 
Gas Poisoning 
Generative Organs 
Goiter 
Heodache 
Heart Disease 
Hemorrhage 
Hemorrhoids 
Hernia 
Hives 
Hysteria 
Impotence 
Infantile Paralysis 
Influenza 
Joint Diseases 
Kidney Diseases 
Liver Diseases 
Lung Diseases 
Meningitis 
Menstruation 
Disorders 
Mental Diseases 
Neuralgia 
Ovary Diseases 


Pleurisy 
Pneumonia 
Pregnancy 
Prostate Gland 
Psoriasis 
Rheumatism 
Ringworm 
Scorlet Fever 
Sciatica 

Sinus Disease 
Skin Diseases 
Sore Throat 
Spinal Curvature 
Stomach Diseases 
Syphilis 

Throat Diseases 
Thyroid Glend 
Tonsillitis 
Tuberculosis 
Tumor 

Typhoid Fever 
Ulcer 

Varicose Veins 
Special Section on 
War Gases and 


Air Bombardment 


(This Is Only a Partial List of Subjects.) 
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low price of only $14.70, plus a f 
cents postage, in easy monthly inst 
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Copyright 1943 by Wm. H. Wise & Co., | 


S FREE 


“I Honestly Feel That My Little Girl Might Not 
Be Alive Today If | Had Not Had These Books” 


—so reads an unsolicited letter from one of our subscribers. 
**We give all the credit to THE NEW PEOPLE'S PHYSICIAN. It 
describes symptoms so thoroughly ond in such o manner thot 
enyone con understand them.’’ 


TURN 


INSIDE THIS FLAP! 
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OU can keep your body healthy—recognize symptoms of di: 
—help ward off sickness—by understanding how the various o 
are made—how they function—and where they are located in 


body. Here in these two folding ‘‘manikins’’ 


(one male, the oth 


male) you learn the anatomical structure of your body at a gi 
You simply fold aside the ‘‘skin’’ of the manikin, and the body's 
structures are revealed step by step. Sixteen hinged paper cutout 
in natural colors) are folded back one by one, showing you exactly 


—and a “LAST CALL” opportunity to g 
Encyclopedia of Health at an ama 


THE NEW PEOPLE’ 


Places at Your Instant Command, in Emergencies, | 


TH the doctor shortage becoming more 
acute every day, the Office of War Informa- 
tion advises all of us to acquire the “‘know- 

how’’ of PREVENTING ILLNESS, HOME NURS- 
ING, etc. Therefore, we extend to you the privilege 
of getting, 4t an amazing friendship-building bar- 
ain, this priceless new 8-volume encyclo ia of 
fealth—"'T iE NEW PEOPLE'S PHYSICIAN. 

This great work will | to keep you and your 
family well—and in cases of sudden illness or acci- 
dent, it may save a life! It will help you decide 
when to summon a doctor immediately and when to 
use simple household remedies you have on hand. It 
will save you running up bills over trivial com- 


What To Do When 
Emergency Strikes! 


Here are explicit, ILLUSTRATED di- 
rections for Sqacins every emergency. 
When a bone is broken—when someone 
is badly burned—when a fainting spell 
occurs—when someone has been poi- 
soned—when one of a thousand unfore- 
seen accidents occurs in or around the 
home, these books will prove worth 
their weight in gold. They will tell 
you instantly how to dress wounds, the 

ind of bandages and compresses to 
apply, the first-aid treatment to admin- 
ister. Written by experienced general 
practitioners and specialists, this au- 
thoritative health encyclopedia is un- 
equalled for its up-to-date scientific 
knowledge and practice. It is packed 
with 2,700 clear pictures, many in full 
color, that show you just what to do. 


EXAMINE THE SET FREE 


THE NEW PEOPLE’S PHYSICIAN is an 
absolut ity to the ther safe- 
gvarding the health and happiness of 
the children; to the war-worker and 
breadwinner whose fitness is a matter 
of vital importance; to the young man 
and woman planning marriage; to the 
husband and wife faced with problems 
affecting their married happiness. Ex- 
amine it for a week free. You may re- 
turn the books, or pay the amazingly 
low price of only $14.70, plus a few 
cents postage, in easy monthly install- 
ments, if you decide to keep them. And 
the 2 Manikins are yours FREE in any 
case. Mail the coupon today. WM. H. 
WISE & CO., Publishers, 50 West 47th 
Street, New York, 19, N. Y. 

Copyright 1943 by Wm. H. Wise & Co., Inc. 
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scle, organ and nerve in NATURAL COLORS! 


sorder all the organs are fitted into the body 
rgans These two amazing manikins are fascinating and helpful. If you want 
your to know about disturbances of the digestive system, for instance, you 
er fe- can open the folds of the manikin and see the shape and locations of the 
lance. stomach, liver, kidneys, pancreas, and large and small intestines. In 
inner the same way, you get a tremendous amount of information about the 
s (all blood, nervous, muscular, bony, breathing and reproductive systems. 
y how This offer brings you BOTH manikins FREE— 
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$ PHYSICIAN 


the Priceless Help of Specialists! 


ynserve the time of your over-burdened doc- 
y to consult and understand, these eight 
ell you everything you want to know about 
» Symptoms, prevention and treatment of 
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LAST CALL! 


you explicit guidance in maintaining and 


our health; proper diets and hygiene; Z 
A sex and marital relations; childbirth and Wer wore Board apy 120 om 
xd; information about such diseases as hibits ae oe © on 2 ty 
m, heart disease, high blood pressure, con- paper used in these sets. This mame your 
€ P - last Chance to acquire this wonderful fam- 


skin-trouble, sex disorders, and over a Regulor Edition, illustrated below, bound in beautiful novelex, . 

thers. (See list of contents on outside flap embossed in GENUINE GILT! Also @ DE LUXE EDITION, Genuine _ ily health library for the duratien. Mail 
o this cover.) Morocco-Grained Artcraft, for only 75¢ extra per volume. For Gift and Free-Examination Covupan NOW. + 
Free Trial of this De Luxe edition, check box in coupon below. 
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» | 


Mail This Coupon! FREE—2 Anatomical Manikins 


WM. H. WISE & CO., Inc., Publishers, Dept. 801 


50 West 47th Street, New York 19, N. Y. 

| wish to examine the 8 volumes of THE NEW PEOPLE’S PHYSICIAN Plus 
THE FREE 2 SETS OF FOLDING MANIKINS, MALE ond FEMALE, printed in 
natural colors. Notify me when books are ready for shipment and | will send 
you $1 deposit. On receipt of deposit, ship Books and Manikins prepeid for 
a week's FREE EXAMINATION. At the end of thot time, | will either return 
Books and you will immediately refund my deposit, or | will keep them, count 
the deposit os first payment, and send you only $2 each month until fetal of 
only $14.70, plus few cents postage, has been paid. 


The Monikins w be e to keer 1 eithe 


SAVE SHIPPING CHARGES. Send $1 deposit with this coupon and 


we will pay carrier charges on this 14 lb, set. Same return privilege. 


Nome State Age 
if under 21 


Address 


Zone No. [if 
City you know it) State 


[) SAVE MORE. Enclose only $14.00—cash price in full. You save 70¢ 
and Carriage charges too. Same return privilege. 
[) Check here if you prefer to see the De Luxe Edition set, in Morocco-Greined 


Artcraft, costing only 75< more per volume. 
Popular Science Monthly 1-44 
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BETTY GRABLE 


STARRING IN THE FORTHCOMING 
20" CENTURY ~FOX PICTURE 


“PIN-UP GIRL 
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